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Crystal records of magma assembly beneath Mount Mazama, Oregon 
Zachary Gude 
ABSTRACT 
 Magma storage and assembly processes of large-scale volcanic systems such as Mount 
Mazama, the volcano that led to the caldera-forming eruption of Crater Lake, remain a topic of 
debate. Catastrophic eruptions from these volcanoes cause devastating effects on local 
environments and potentially disrupt larger, regions through the release of thousands of cubic 
kilometers of material. Understanding the mechanisms that fueled the Mount Mazama magmatic 
system prior to the climactic eruption of 7.7 ka may provide insight into supply systems of 
similar volcanoes and, accordingly, their potential for caldera-forming eruptions. Volcanic 
systems such as Mount Mazama are thought to harvest crystalline magmatic materials prior to 
large-scale eruptions (Burgisser and Bergantz, 2011). The dominant mode of storage of these 
materials can determine the physical characteristics of a magma chamber prior to eruption. 
Should the crystals be kept in a cold, rheologically locked-up state, rejuvenation and subsequent 
eruption could occur on a mere 10 to 1,000 year timescale (Cooper and Kent, 2014). Conversely, 
if the crystals had been kept in a predominantly warm environment then the magma chamber 
may display physical signs of low-viscosity, easily eruptible, magma for timescales greater than 
100,000 years (Barboni et al., 2016). To ascertain the dominant mode of crystal storage prevalent 
in the mafic units of Red Cone and Castle Point of Mount Mazama, we carried out in situ 
investigations of minor elemental profiles orthopyroxene from these eruptive materials. LA-ICP-
MS analyses of these crystals provided trace elemental concentration gradients that were then 
used, in concert with finite difference modeling, to infer timescales of storage within a warm 
environment from predicted diffusion gradients.  
ix 
 
 Of the trace elements analyzed, chromium (Cr) provided the concentration gradients 
needed for effective diffusion modeling. Samples from the Red Cone eruptive unit, as well as 
some of the Castle Point orthopyroxene, did not bear concentration gradients outside of 
analytical uncertainty, and thus could not be used for diffusion analysis with these methods. 
However, all analyses lacked the trace element concentration gradients typical of a cold-storage 
environment. Orthopyroxene suitable for diffusion modeling from the Castle Point samples 
predicted timescales of storage within warm environments of 958 – 982 oC for a minimum of 20 
± 10 ka. These predicted timescales place the storage of Castle Point orthopyroxene outside the 
range of a cold-storage dominated system. Additionally, elevated Cr concentrations at the rims of 
these orthopyroxene suggest the presence of mafic recharge to the system. Together, these results 
suggest the storage of the Castle Point crystalline material under a predominantly warm-storage 













Catastrophic large-scale volcanic systems such as those of Yellowstone and Mount 
Mazama in western North America have the potential to dramatically alter the surface of the 
Earth with climactic eruptions. Volcanoes such as these have been ranked on the volcanic 
explosivity index as an 8 and 7, producing up to 1000 km3 and 100 km3 of material respectively 
(Newhall et al., 2018). These large-scale volcanic systems can have far-reaching consequences 
and represent a looming hazard to all residents. The processes that fuel the concentration of 
eruptible material for these sizable volcanic systems remains a topic of debate. While the 
mechanisms for fueling these volcanoes may be controversial, the destructive power of such 
systems is evidenced extensively throughout time. Mount Mazama has been documented to 
deposit ash layers throughout most of the Pacific Northwestern United States as well as to 
produce pyroclastic flows as far as 70 km from the central edifice during the climactic eruption 
(Bacon and Lanphere, 2016). It is important to understand how the dynamics of the magma 
chamber and related physical processes change preceding large-scale eruptions to improve 
models of the potential risk of these large volcanic systems.  
The volcanic systems that supply magma for large-scale eruptions such as that of Mount 
Mazama have been thought to store material in tiered magma reservoirs (Figure 1) (Davidson et 
al., 2007).  The physical characteristics behind how these materials are stored as well as their 
subsequent mobilization remains a topic for debate.  Furthermore, it is poorly understood how 
magmas of basaltic to basaltic andesite composition transit through large-scale magma bodies 
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preceding climactic eruptions (Cashman et al., 2017). 
Accordingly, new tools to study magma generation 
and accumulation over the compositional spectrum 
can provide insights into the repose times of magma 
bodies, ultimately helping to constrain how material 
is transported in these reservoirs leading up to 
eruptions. In order to achieve the volume of eruptible 
material produced by large-scale events, magmatic 
systems like Mount Mazama are thought to 
incorporate crystal mushes stored in the crust upon 
eruption (Burgisser and Bergantz, 2011). A 
promising path to understanding the assembly of magma preceding a large-scale volcanic 
eruption is through the mode of crystal storage. Recent presentations of the end-member 
arguments of crystal storage, so-called “cold storage” and “warm storage” models, in Cooper and 
Kent (2014), Pamukcu et al. (2015), Andersen et al. (2017), and Barboni et al. (2016) argue for 
systems that fall between these end members.  
The cold storage hypothesis proposes that magmatic processes operating beneath 
continental volcanoes "harvest" crystals accumulated in crustal bodies where they are likely 
stored below temperatures at which the crystal completely solidifies. These crystals, present 
within a magma mush that is rheologically locked-up when the crystal content exceeds 50% of 
the total mass fraction, are unable to erupt without the addition of newer, hotter material. 
Proponents of this hypothesis believe that magmas held beneath large-scale volcanoes only 
become viscous and hot enough to erupt within decades to centuries of rejuvenation (Cooper and 
Figure 1. Schematic representation of how 
large-scale volcanic eruptions may store 
material in tiered crustal magma reservoirs, as 
well as the potential for multiple lower crustal 
reservoirs where portions may be kept in 
different temperatures prior to the eruption. 
Adapted from Cashman et al., 2017.  
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Kent, 2014). Upon injection of juvenile materials within the magma chamber system, the crystal 
rich mush is reinvigorated to a state of decreased viscosity, higher temperature and other positive 
parameters to trigger the eruption of the materials. During eruptions, these crystals in “cold 
storage” are then mobilized along with hotter, more juvenile magma and are subsequently 
erupted (Cooper and Kent, 2014). Given the relative short transport times of the crystals in the 
rejuvenated mush, the cold-stored crystals retain within them the legacy of subsolidus storage as 
evidenced by elemental and isotopic distributions (Cooper and Kent, 2014; Andersen et al., 
2017; Rubin et al., 2017). Further evidence for cold-storage is supplied by geophysical studies 
using seismic tomography, magnetotelluric data, and other methods imaging multiple magma 
reservoirs with low relative volumes of warm, low-viscosity material (Pritchard and Gregg, 
2016). Within the cold-storage hypothesis, an injection of fresh magmatic materials to the crystal 
rich magma chamber, apparent through geophysical surveys of the magma chamber, heralds an 
eruption within the next millennium (Cooper and Kent, 2014). However, the degree to which 
cold storage is evident across eruption cycles and the compositional spectrum is elusive.  
In contrast to the cold-storage hypothesis, the warm-storage hypothesis suggests just the 
opposite, that magma storage times beneath active volcanoes are predominantly manifested in 
low-viscosity, crystal-poor melts, entirely above the solidus temperature and readily transferrable 
in an easily eruptible phase (Barboni et al., 2016). Proponents of the warm-storage hypothesis 
cite the continual presence of low-viscosity, high-temperature melt for greater than 100,000 
years beneath arc volcanoes as evidence for this being the dominant mode of magma storage 
(Barboni et al., 2016). Under these assumptions, geophysical surveys that reveal the presence of 
large portions of low-viscosity, high-temperature material within a magma chamber would be a 
common occurrence and not indicative of an imminent eruption (Barboni et al., 2016).  
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A means for the transition of a crystal rich magma (<50% crystals), to an easily eruptible 
magma in less than 1000 years is supported by the “unzipping” method (Burgisser and Bergantz, 
2011). The “unzipping” mode of remobilization is a result of the buoyant magma material from 
the traditional stable front remobilization creating an unstable front that penetrates through the 
colder, crystal rich material overriding the fresh intrusion (Burgisser and Bergantz, 2011). This 
modeled style of remobilization supports the hypothesis of cold storage and the ability to 
remobilize crystal rich material within a geologically short timescale. This shorter remobilization 
time scale leads to an eruptible material that incorporates crystals while still preserving their 
longer thermal history.  
Previous investigations of crystal storage within large-scale volcanoes such as Mount 
Mazama or other smaller, arc volcanism environments have been focused primarily on rhyolitic 
and intermediate eruptive units (Cooper and Kent, 2014; Andersen et al., 2017; Rubin et al., 
2017). However, in situ investigations of basaltic and basaltic andesite materials are far less 
common, leaving potential knowledge gaps. This study investigated elemental abundances 
within crystals from the Mount Mazama orthopyroxene to develop and refine methodologies for, 
and interpretations of, in situ chemical profiles. These preserved elemental records enable 
determination of the dominant mode of pyroxene storage within the basaltic and basaltic andesite 
eruptive units of Mount Mazama. Understanding the dominant mode of pyroxene storage prior to 
the climactic eruption of Mount Mazama may aid in the understanding of mafic unit significance 
in catastrophic eruptions, as well as potential insights into magma chamber physical 





GEOLOGIC BACKGROUND AND SAMPLE INFORMATION: 
Mount Mazama is part of the larger Cascade Volcanic Arc extending from the 
southernmost volcano of Mount Lassen in northern California to the northernmost volcano of 
Mount Meager in southern British Colombia, Canada (Hildreth, 2007). Located above the 
subduction of the Juan de Fuca and Gorda plates beneath the North American plate, the volcanic 
arc hosts well over 2,000 individual volcanoes that have been active throughout the Quaternary 
and extends over 1,200 km in length (Hildreth, 2007, Bacon, 2008). The Oregon segment is 
home to over 1,054 Quaternary volcanoes dominated by basaltic andesite compositions, most 
notably Mount Hood, Mount Jefferson, the Three Sisters, and Mount Mazama (Hildreth, 2007). 
The Mount Mazama reach consists of an area 40 km long by 30 km wide and hosts 125 
Quaternary vents (Hildreth, 2007). Through the extensional forces acting on the Mount Mazama 
reach from the western border of the Basin and Range Province, many of the smaller regional 
volcanoes represent a magma supply sourced to a depleted mantle magma that underwent 
differentiation and assimilation ascending to the surface (Bacon and Lanphere, 2006). These 
regional lavas range in composition from high-alumina olivine tholeiite (HAOT) to magnesian 
basaltic andesite and represent a depleted mantle source mixed with material from the subducted 
oceanic plates to the west (Bacon et al., 1994; Bacon and Lanphere, 2006).  
Over the 400 ka eruptive history of Mount Mazama, silica contents of the Crater Lake 
eruptive units have varied from 47.6 to 73.2 weight %, and the average eruption rate has been 0.4 
km3 ka-1 (Bacon and Lanphere, 2006). Mount Mazama itself was an andesite to dacite compound 
edifice constructed over the last 400 ka built upon previously erupted lavas of dacitic to 
rhyodacitic composition (Bacon, 2008). Materials sourced to the edifice fall within a silica range 
of 54% to 68% and contain 20% to 40% phenocrysts in addition to country rock fragments and 
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cumulate mush material of the magma chamber (Bacon and Lanphere, 2006). The construction 
of the edifice was dominated by the production of these andesitic and dacitic lavas until 35 ka 
when the pre-climactic rhyodacites began to erupt surrounding the primary edifice (Bacon and 
Lanphere, 2006). These pre-climactic rhyodacites formed domes and flows and are considered to 
be consolidations of materials accumulating for the climactic eruption (Bacon and Druitt, 1988; 
Bacon et al., 1994). Expressed as four primary units (re, rbb, rs, rh), these formations also exhibit 
evidence of meltwater chilling and subglacial eruptions as they were formed during the last 
glacial maximum (Bacon and Lanphere, 2006). Following these rhyodacites was the climactic 
eruption of 7.7 ka which produced at least 50 km3 of material, consisting of 90% rhyodacitic 
pumice and the remaining 10% characterized as crystal rich andesitic scoria with limited 
amounts of mafic materials and country rock (Bacon and Lanphere, 2006). Refined estimates of 
the age of the climactic eruption based on a comprehensive analysis of previous studies places 
the eruption at 7682-7584 cal yr BP (Egan et al., 2015). The climactic eruption destroyed the 
edifice and evacuated the magma chamber, leading to the formation of the caldera occupied by 
Crater Lake today. Since the climactic eruption, production of material has been limited to the 
caldera, with 96% of the 4 km3 andesitic material encapsulated within Wizard Island, located 
within the west central portion of Crater Lake (Bacon and Lanphere, 2006). 
Regional volcanism within the Crater Lake area represents an extension of the Mount 
Mazama magma chamber and remained active alongside the building of the primary edifice over 
400 ka (Bacon and Lanphere, 2006). Throughout this time, the effusive volcanism has 
volumetrically been characterized as basaltic andesite deviating to andesite and pure basalt 
represented structurally as basaltic andesite vents (Bacon, 2008). Exposures suggest that the 
basaltic andesite regional volcanism underlies the entire Crater Lake region (Bacon, 2008). The 
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storage of crystals within the more intermediate units of basaltic andesite and mafic units of 
basalt have yet to be investigated for assessing crystal storage at or below the solidus.  
Mount Mazama provides a unique opportunity to combine a multitude of methods to 
determine the pre-eruptive storage of material during magma assembly. Previous work by Akney 
et al. (2017) using oxygen isotope exchange timescales and Fe-Ti oxide temperatures indicate 
that portions of the silicic magma chamber were only re-melted a mere 10 to 100 years prior to 
the 7.7ka climactic eruption. With the potential for cold storage evidenced within the main silicic 
magma chamber, phenocrysts within mafic regional materials were targeted for insight into the 
dominant mode of crystal storage supplying these eruptions.  
 Samples of the mafic units of Mount Mazama were selected based on availability and 
supporting data from previous investigations (Figure 2). Basaltic andesite of Red Cone (units br 
and brp, dated by 39Ar /40Ar to 35 ± 4 ka) as well as the basalt of Castle Point (units bc and bcp, 
constrained to < 14-16 ka by its position overlaying lateral moraines and talus of the last glacial 
Eruptive Unit Sample Crystals ID Latitude Longitude Elevation (meters) 
Red Cone 80C354 80C354.3 42.9981o N 122.1626o W 2233 
Red Cone 88C1521 
88C1521.2, 
88C1521.3 
43.0145o N 122.1695o W 1890 
Red Cone 88C1523 88C1523.1 43.0220o N 122.1928o W 1811 
Castle Point 92C1771 
92C1771.2, 
92C1771.3 
42.8730o N 122.2446o W 1762 
Castle Point 92C1772 92C1772.3 42.8753o N 122.2478o W 1695 
Castle Point 93C1779 93C1779.1 42.8795o N 122.2385o W 1751 
Table 1. Samples used in this study as collected by Dr. Charlie Bacon of the USGS. Samples are identified by 
date collected, previous sample name and orthopyroxene crystal ID within the sample.   
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maximum) were used to gain insight into crystal storage and magma assembly timescales at two 
key time points before the eruption (Table 1) (Bacon, 2008).  
Prior to the eruption of the Red Cone unit was the creation of the basaltic andesite unit 
known as Scoria Cone (bsc). Scoria Cone is located within the southwestern portion of the Crater 
Lake region and represents a similarly porphyritic basalt andesite composition. Dated by 39Ar 
/40Ar to 53 ± 4 ka, this unit represents the last major regional eruption prior to Red Cone (Bacon, 
2008). The basaltic andesite of Red Cone is ideally suited for intracrystalline chemical analysis 
as it is porphyritic basaltic andesite emplaced as lava flows (br) as well as bombs and cinders 
(brp). Investigations focused on samples taken from the lava flow (br) which presents abundant 
phenocrysts of pyroxene (≤ 2mm in size, Bacon, 2008). These include samples 80C354.3, 
88C1521.2, 88C1521.3, and 88C1523.1. The Red Cone eruptive unit consists of approximately 1 
km3 worth of material (Bacon and Lanphere, 2006). 
 Occurring between the eruptions of Red Cone and Castle Point were those of the 
Williams Creek Crater (bwn, bwnp, bw, bwp) and the Andesite South of Bear Bluff (ab, abp, 
abt). The Williams Creek Crater eruptions are represented by three events, all possessing 0.1 km3 
or less of eruptive material (Bacon and Lanphere, 2006). Clustered west of the main Mount 
Mazama edifice, these units represent a similarly porphyritic basaltic andesite composition and 
are undated, constrained by their paleomagnetic record and preservation to approximately 35 ka, 
just after Red Cone (Bacon, 2008). The Andesite South of Bear Bluff exists as capping lavas, 
oxidized cinders and bombs as well as scattered tuff deposits and encompasses roughly 0.5 km3 
of material and has been dated to 24 ± 3 ka by 39Ar /40Ar methodology (Bacon, 2008). 
 The second targeted unit, the basalt of Castle Point, is also porphyritic basalt present as 
both lava flows (bc) and cinders (bcp) with pyroxene phenocrysts (≤ 3mm in size), importantly, 
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in the youngest non-rhyodacite unit leading up to the climactic eruption (Bacon, 2008). These 
include samples 92C1771.3, 92C1771.2, 92C1772.3, and 93C1779.1 (Figure 2). Smaller than the 
Red Cone unit, Castle Point consists of approximately 0.5 km3 worth of material (Bacon and 
Lanphere, 2006). The gap in age between the basaltic andesite of Red Cone and basalt of Castle 
Point allowed for an examination of magma assembly timescale of mafic units that predate the 
cataclysmic Mount Mazama eruption.  
 
  
Samples from both units, collected periodically from 1980 to 1993, have also undergone 
previous chemical and petrographic investigation (Bacon and Druitt, 1988; Bacon et al., 1994, 
Bacon et al., 1997). Major element concentrations were previously determined through 
wavelength dispersion X-ray fluorescence (XRF), and these resulting compositional data identify 
the samples as basalt and basaltic andesite classifications for the Castle Point and Red Cone 
samples respectively (Figure 3, Bacon et al., 1997). In conjunction with major element analysis, 
previous studies have also identified concentrations of lead and rare earth elements through 
Figure 2. Location of samples analyzed from Red Cone (upper left, blue) and Castle Point (lower left, purple) 
were previously collected by Dr. Charlie Bacon of the USGS. Modified from Bacon, 2008.  
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isotope-dilution mass spectrometry, utilizing Energy-Dispersion XRF, and inductively coupled 
plasma – atomic emission spectrometry (ICP-AES) (Bacon et al., 1997). Leveraging pre-existing 
Mount Mazama compositional studies, this work sought to expand methodology for in situ 
investigations of orthpyroxene phenocryst to ascertain the dominant mode of crystal storage and 









Samples from the two targeted units, Red Cone and Castle Point were provided for this 
study through Dr. Charlie Bacon of the United States Geologic Survey. The primary mode of 
data acquisition utilized laser ablation inductively coupled plasma mass spectrometry (LA-ICP-
MS). To effectively analyze the chemical signature of the pyroxene phenocrysts using this 
technique, petrographic thick sections (100 µm thick) were created from each of the hand 
samples provided. From these thick sections, orthopyroxene was identified through petrographic 
Figure 3. Distribution of whole-rock compositional data for lavas used in this study support the petrographic 
interpretations of basaltic andesite and basalt for the Red Cone and Castle Point samples respectively.    
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interpretations based on the angle of extinction, crystal habit and cleavage. The orthopyroxene 
selected for laser ablation were chosen based on their size, lack of alteration and supporting 
whole-rock data.  
Trace element analysis for the 8 orthopyroxene samples were conducted using the 
University of New Hampshire’s Analyte Excite 193 nm laser feeding into an AttoM high 
resolution inductively coupled mass spectrometer through an argon carrier gas. To uncover the 
thermal history of orthopyroxene, individual crystals were analyzed for in situ trace element 
content across core to rim transects. These transects were 25 µm diameter ablation pits with 25 
µm spacing across the full length of the crystal. Where possible, chemical transects were placed 
perpendicular to the long growth axis of the pyroxene crystal. This general approach was adapted 
from methods outlined in Cooper and Kent (2014) as well as Loewen and Kent (2012). The full 
list of parameters employed during the LA-ICP-MS analyses can be found within appendix A, 
table A1. Across the 8 orthopyroxene analyzed, 49 ablation pits were created for the Red Cone 
crystals and 64 for the Castle Point crystals. This study focused on the concentrations of 
titanium, lithium, vanadium, scandium and chromium. Standard bracketing was achieved 
through the analysis of reference glasses ML3B-G and KL2-G (Jochum et al., 2006). Data 
reduction was conducted using the iterative data reduction program iolite, following the 
procedures conducted by Patton et al. (2011), with implementation of the semi-qualitative (SQ) 
methodology, periodic analysis of KL2-G as the “blind” standard and ML3B as the known 
standard allowed for measurements of precision and accuracy. Standard reference material 
values can be found in appendix A, table A3. For each ablation pit, major cation concentrations 
were collected, and the data converted to major oxide weight percentages. These oxide values 
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were then plotted upon the pyroxene quadrilateral of Wollastonite (Wo), Enstatite (En), and 
Ferrosilite (Fs). 
Diffusion modeling was conducted for chromium (Cr) contents in orthopyroxene using a 
finite difference model developed by Costa and others (2008). This model allows for the 
prediction of trace element concentrations across transects of orthopyroxene. These predictions 
can be made across various time steps and crystallization temperatures to determine a best fit to 
the elemental transect data collected via LA-ICP-MS and thus constrain the residence time of the 
phenocrysts above the solidus, actively conducting diffusion within an open system (Costa et al., 
2003, 2008). 
Effective modeling of the distribution of trace elements throughout the orthopyroxene 
requires some initial and boundary conditions to be assumed. Concentrations at the core and rim 
were determined using LA-ICP-MS data for the trace elements in question, and from these data 
the transition from core to rim was extrapolated. Further, the boundary conditions between the 
crystals and the host matrix were assumed to be an open system following the methods of Costa 
(2003) as well as Cooper and Kent (2014). Working with the assumed initial and boundary 
conditions, the finite difference model was used to create assumed concentrations of trace 
elements with diffusion gradients across the length of the chemical transects, using time steps of 
100 years based upon temperatures of crystallization of orthopyroxene as constrained by the 
Courant stability condition (appendix A, equations A1 and A2, Costa et al., 2008) Diffusion 
coefficients used to determine appropriate diffusivities were calculated from appendix A, 
equation (A3) based on Ganguly and Zhang (2007). R-MELTS, a thermodynamic modeling 
program developed by Gualda and others (2012) was used to determine the temperature inputs 
for the various iterations of the finite difference modeling. This program allowed for the 
13 
 
prediction of magma crystallization pathways across the liquidus lines of descent for the Crater 
Lake samples sequenced from pressures of 150 MPa to 200 MPa. Initial input of R-MELTS was 
based on previous whole-rock studies of the Crater Lake samples (Bacon et al., 1994, 1997). 
Initial input was determined by first appearance of orthopyroxene within the modeled melt 
constructed from whole-rock data and a range of water contents of Red Cone and Castle Point 
samples respectively. Parameters implemented in the R-MELTS modeling are provided in 
appendix A, table A2.  
RESULTS AND DISCUSSION: 
Samples used in this study have comparable major element chemical contents across 
respective eruptive units as well as similar TiO2, Cr, Sc, and V contents (Table 2). The chemical 
transect data collected through the LA-ICP-MS analyses afforded the opportunity to discern the 
changes in orthopyroxene composition as well as any changes in minor and trace elemental 
compositions. Both Red Cone orthopyroxene and Castle Point orthopyroxene are dominantly 
enstatite (Wo0.2 En84.55 Fs15.25 and Wo0.33 En84.71 Fs14.96, respectively, Figures 4 and 5).  
Eruptive Unit Element Average Standard Deviation 
Red Cone TiO2 1.05 wt% 0.09 wt% 
Red Cone Cr 316.33 ppm 50.08 ppm 
Red Cone Sc 21.13 ppm 1.10 ppm 
Castle Point TiO2 1.06 wt% 0.04 wt% 
Castle Point Cr 245 ppm 14.14 ppm 
Castle Point Sc 33.95 ppm 0.64 ppm 




This discussion focuses on elements with varying compatibility in andesitic 
orthopyroxene (Table 3). Elemental analyses for each transect of orthopyroxene from the two 
lava flows are provided in appendix B, tables B1 and B2. Incompatible elements, such as Ti and 
V, favor staying in the host magma as the orthopyroxene crystalizes. Compatible elements, such 
as Li, Sc, and Cr, more favorably partition into the crystal lattice.  
Figures 4 (top) and 5 (bottom). Orthopyroxene contents (expressed as Wo/En/Fs components) within the studied 




Generally, incompatible element profiles exhibited relatively few changes from core to 
rim. The most incompatible element, Ti, showed little variation above the analytical uncertainty 
in Red Cone and Castle Point orthopyroxene (Figures 6, 7). Concentration transects of V in Red 
Cone and Castle Point orthopyroxene also exhibit few changes above the analytical uncertainty 
(Figures 8, 9). One exception, noted in sample 92C1772.3, demonstrated an abrupt change along 
the gradient that may record an isolated artifact of local fugacity differences, as vanadium 
partitioning in pyroxene is highly sensitive to redox conditions (Canil, 1999; Toplis and Corgne, 
2002). Taken together, the incompatible elements within orthopyroxene exhibit few 
concentration gradients, which may be a result of relatively comparable compositions of these 
elements in any magmas that mixed. Ti may have recorded a history of magma mixing, but the 
nature of this gradient prevented effective diffusion modeling by boundary condition 
uncertainties (Morgan et al., 2004 and Davidson et al., 2007). 
Though more compatible, Li also demonstrates relatively few compositional distinctions 
from core to rim (Figures 10, 11). Though several grains from Red Cone bear more abundant Li 
Element KD Reference 
Ti 0.09-0.26 Forsythe et al., 1994 
V 0.47-0.6 Ewart et al., 1973 
Li 0.11-1.32 Dun and Sen, 1994 
Sc 1.4-1.9 Ewart et al., 1973 
Cr 0.96-2.6 Dunn and Sen, 1994 
Table 3. Partition coefficients of the trace elements of focus from this study. Ti is the least and Cr is the most 
compatible within orthopyroxene. Notably Li is the most variable and has been shown in the literature to be both 
compatible and incompatible.  
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at the rim (Figure 10), these values fall at the edge of those that could be discerned, given the 
analytical uncertainty for Li. Red Cone and Castle Point orthopyroxene also have no apparent 
cross-crystal Sc concentration gradients (Figures 12, 13). These relatively consistent intragrain 
compositions may be a manifestation that the magmas recharging the Crater Lake system are 
relatively homogeneous in Li and Sc contents.   
Chromium is the most compatible element within orthopyroxene analyzed in this study 
and, like scandium, upon orthopyroxene crystallization, chromium is preferentially incorporated 
into the orthopyroxene structure. Interestingly, Cr concentration gradients are not present within 
Red Cone orthopyroxene but are evident within crystal transects: 92C1771.3.1, 92C1771.3.2, 
and 93C1779.1.1 of the Castle Point orthopyroxene. (Figures 14, 15). However, this trend 
changes throughout the 20 ka between the eruptions of Red Cone and Castle Point. 
Orthopyroxene from the Castle Point samples yield evidence of recharge to the system from 
magma of heterogenous Cr concentration. A more detailed investigation of the samples also 
reveals the possible influence of smaller, local differences in available Cr concentration as only 3 
transects out of the 8 analyzed exhibit the concentration gradient suitable for diffusion modeling. 
The source of this Cr possibly comes from a recharging magma that had not (yet?) crystallized 
out minerals in which Cr is compatible. However these heterogeneities were generated, Castle 
Point orthopyroxene record crystallization episodes when the recharge magma was elevated in 
Cr concentration, allowing for the rims to crystallize in a melt bearing higher Cr content. This 
ultimately set up a diffusion gradient suitable for the extrapolation of timescales for diffusive re-
equilibration.  
Two of the Castle Point orthopyroxene (crystals 92C1771.3 and 93C1779.1) yielded 
concentration gradients most suitable for diffusion modeling. Modeled under both water-
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saturated and undersaturated conditions, all samples indicate timescales of warm-storage well 
outside that of a typical cold-storage dominated environment. Transects 1 and 2 from sample 
92C1771.3 predicted a storage time of 40 ± 10 ka, and 30 ± 15 ka respectively at a temperature 
of 960 oC, in a water-saturated (5.00 wt% H2O) (Figures 16, 17). Orthopyroxene transect 1 of 
sample 93C1779.1 predicted a similar timescale of 40 ± 10 ka under water-saturated conditions 
at 958 oC (Figure 18). Modeling of the same samples with undersaturated water compositions 
(1.5 wt% H2O) predicted a shorter storage time of 30 ± 10 ka and 20 ± 10 ka for transects 1 and 
2 of sample 92C1771.3 at 982 oC (Figure 19, 20). Modeling sample 93C1779.1 under the same 
undersaturated conditions predicted a storage time of 30 ± 10 ka at 978 oC (Figure 21). As 
expected, at the lower melt temperatures these results predicted longer timescales of diffusive re-
equilibration were needed to match the concentration gradients, predicting progressively longer 
timescales of warm storage as the modeled temperature approached the solidus temperature of 
900 oC.  
Predicted timescales of the Castle Point orthopyroxene suggest storage of these crystals 
within a warm environment of 958 – 982 oC for a minimum of 20 ± 10 ka. These predictions 
place the storage of Castle Point orthopyroxene outside timescales appropriate for a cold-storage 
dominated environment (Cooper and Kent, 2014, Andersen et al., 2017, Rubin et al., 2017), 
favoring dominantly warm-storage of these crystals (Figure 22) (Barboni et al., 2016). These 
data are further supported by the assertion that warm crustal reservoirs could be maintained by a 
high flux from mantle-derived magmas as suggested in previous investigations of the Red Cone 
and Castle Point units (e.g., Bacon and Lanphere 2006) for the time periods of approximately 55 
to 7.7 ka.  
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Further, the finding of elevated Cr in orthopyroxene rims from three of the Castle Point 
samples suggests more mafic magmas may have been present prior to the eruption of the Castle 
Point unit. The influx of these magmas brought elevated Cr concentrations, possibly limited to 
local variations within the magma supply. Additionally, the heat influx typically associated with 
the recharge of mafic magmas likely supported the continuous storage of these crystals within a 
warm-storage environment. It is important to note, however, that the spatial variation between 
the two units warrants further exploration. Supply of recharge magma to the Red Cone unit may 
have originated from different portions of the lower crustal magma chambers, or possibly from 
varying portions of the mantle itself rather than that of the Castle Point unit. While the storage of 
the Castle Point orthopyroxene suggests a predominantly warm environment, the limitations of 
diffusion modeling within this study preclude conclusive evidence of warm or cold storage of the 
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Figure 6. Half transects of titanium concentrations Red Cone orthopyroxene. The line in the upper right corner 
of the figure corresponds to 1 analytical uncertainty on the Red Cone orthopyroxene analyses.  
Figure 7. Half transects of titanium concentrations from Castle Point orthopyroxene. The line in the upper right 



















Distance from core (µm)















Figure 8. Half transects of vanadium concentrations from Red Cone orthopyroxene. As with Figure 7, the line in the 
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Figure 9. Half transects of V concentrations from Castle Point orthopyroxene. As with Figure 8, the line in the 
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Figure 10. Half transects of Li concentrations from Red Cone orthopyroxene. As with Figure 7, the line in the upper right 
corner of the figure corresponds to 1 analytical uncertainty on the Red Cone orthopyroxene analyses. 
Figure 11. Half transects of Li concentrations from Castle Point orthopyroxene. As with Figure 8, the line in the 
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Figure 12. Half transects of Sc concentrations from Red Cone orthopyroxene. As with Figure 7, the line in the upper 
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Figure 13. Half transects of Sc concentrations from Castle Point orthopyroxene. As with Figure 8, the line in the 
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Figure 14. Half transects of Cr concentrations from Red Cone orthopyroxene.  As with Figure 7, the line in the 
upper right corner of the figure corresponds to 1 analytical uncertainty on the Red Cone orthopyroxene.  
Figure 15. Half transects of chromium concentrations from Castle Point orthopyroxene. As with Figure 8, the 
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Figure 16. Results of finite-difference diffusive modeling of timescales for evolution of diffusive exchange 
between the rim and the grain interior in sample 92C1771.3.1 under water-saturated conditions. 
Figure 17. Results of finite-difference diffusive modeling of timescales for evolution of diffusive exchange 














































































Figure 18. Results of finite-difference diffusive modeling of timescales for evolution of diffusive exchange 
between the rim and the grain interior in sample 93C1779.1.1 under water-saturated conditions. 
Figure 19. Results of finite-difference diffusive modeling of timescales for evolution of diffusive exchange 
































Figure 20. Results of finite-difference diffusive modeling of timescales for evolution of diffusive exchange 
between the rim and the grain interior in sample 92C1771.3.2 at undersaturated conditions.  
 
Figure 21. Results of finite-difference diffusive modeling of timescales for evolution of diffusive exchange 

























































In situ investigations of orthopyroxene present within the Castle Point basaltic samples 
provide new insights into the magma assembly processes of mafic units prior to the 7.7 ka 
cataclysmic eruption of Mount Mazama. Expanding upon the limited previous investigations of 
in situ orthopyroxene as well as conducting the first of its kind within the Mount Mazama mafic 
units, this study predicts the storage of these crystals within a primarily warm environment over 
20 ka to 40 ± 10 ka. Coupled thermodynamic and diffusion models predict minimum storage 
times of these crystals at temperatures exceeding 958 oC, well outside of the lengthy timescales 
(10-1,000 year) and the temperatures predicted in a cold-storage environment (Cooper and Kent, 
2014). Orthopyroxene from both of the pre-Mazama units, Red Cone and Castle Point, lacked 
concentration gradients typical of a cold-storage regime (Cooper and Kent, 2014; Andersen et 
Figure 22. Summary of predicted residence times of each crystal transect under water-saturated (5 wt% H2O) 
(red), and undersaturated (1.5 wt% H2O) (blue). Circles represent 92C1771.3.1, 92C1771.3.2 as squares and 
























al., 2017; Rubin et al., 2017). Additionally, the elevated Cr concentration present within the rims 
of orthopyroxene from the Castle Point samples suggest that mafic recharge is an essential part 
of the magma resupply of this mafic unit. The influx of juvenile, heterogenous magma to the 
system, evidenced by an increase in Cr concentrations, would sustain the temperatures needed to 
store these crystals within a warm environment (Barboni et al., 2016).  
 While investigations of the silicic units of Mount Mazama suggest the influence of cold-
storage, the findings presented in this study support the storage of orthopyroxene from Castle 
Point, and possibly other mafic units such as Red Cone, within a predominantly warm-storage 
environment (Akney et al., 2017). Ongoing research suggests that these differences across 
magma compositions and location/depth may be attributed to a vertically extensive transcrustal 
magma assembly region supplying the long-lived system (Cashman et al., 2017). Taken together, 
these studies point to a need for continuous investigations of large volcanic systems such as 
Mount Mazama. Complex igneous environments may not simply be reduced to a single, 
dominant mode of crystal storage but may vary both as a function of composition and 
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Spot Size 25 µm 
Spot Spacing 25 µm 
Frequency 5 Hz 
Ablation Duration 56 sec 






UNIT NUMBER SiO2 TiO2 Al2O3 Fe2O3 FeO MnO MgO CaO Na2O K2O P2O5 H2O (1) H2O (2) 
BC 92C1771 49.8 1.05 18.0 2.70 5.67 0.15 7.97 11.01 3.06 0.37 0.18 5.00 1.50 










Table A1. Input parameters for the LA-ICP-MS analyses of this 
study, based on the methodology of Cooper and Kent 2014. 
Table A2. Input parameters for R-MELTS petrographic modeling based on whole-rock data from previous 
investigations. These samples were run over a sequence of liquidus-solidus lines of temperature to 150-200 MPa 
of pressure inspired by the methodology of Cooper and Kent 2014. 
𝐶𝑖, 𝑗+1 = 𝐶𝑖,𝑗 + 𝐷∆𝑡







𝐷𝐶𝑟 = 1.78 ∙ 10
−10𝑒
−257 ±12 𝑘𝑗 𝑚𝑜𝑙−1
𝑅𝑇 𝑚2𝑠−1 
Equation A1. Finite difference equation used to plot the concentration (C) of trace elements modeled on 
diffusion coefficient (D), time steps (∆t), over the transect distance (∆x) in µm. 
Equation A2. The Courant stability equation used to constrain the time steps across which the concentration 
gradients are measured using diffusion coefficient (D), time steps (∆t), over the transect distance (∆x) in µm 
Equation A3. Diffusion coefficient for chromium in orthopyroxene based on the frequency factor, activation 





Jocum et al., 
2006 
SQ (n=22) 1 SE Element 
Jocum et al., 
2006 
SQ (n=74) 1 SE 
Li 5.10 5.21 0.505 Li 5.10 4.53 0.19 
Be 0.88 0.75 1.74 Be 0.88 0.58 7.1 
B 2.73 2.70 1.27 B 2.73 5.83 15.005 
Na 17434.00 15566.00 1453.85 Na 17434.00 17249.73 231.875 
Mg 44275.00 41850.00 3882.98 Mg 44275.00 39844.59 471.53 
Mg 44275.00 40616.67 3664.325 Mg 44275.00 40086.49 943.63 
Al 70384.00 65603.33 5657.455 Al 70384.00 72078.38 610.82 
Si 235153.00 215663.33 21393.165 Si 235153.00 241783.78 4978.22 
P 1012.00 1026.37 91.78 P 1012.00 1001.69 11.8 
Ca 77902.00 73163.33 7463.48 Ca 77902.00 75139.19 768.73 
Sc 31.80 31.57 2.71 Sc 31.80 31.65 0.38 
Ti 15347.00 14541.67 1341.29 Ti 15347.00 12822.84 121.61 
Ti 15347.00 14616.33 1590.4 Ti 15347.00 12827.97 142.16 
V 309.00 273.24 25.12 V 309.00 268.55 2.375 
Cr 294.00 277.95 24.6 Cr 294.00 177.59 2.145 
Mn 1278.00 1154.60 124.78 Mn 1278.00 1302.04 11.57 
Fe m57 83171.00 59816.67 7747.72 Fe m57 83171.00 84752.70 435.83 
Ni 112.00 98.30 9.02 Ni 112.00 107.26 1.21 
Co 41.20 38.52 3.51 Co 41.20 41.34 0.625 
Ni 112.00 105.39 10.275 Ni 112.00 107.30 2.775 
Cu 87.90 80.18 7.19 Cu 87.90 112.38 1.355 
Zn 110.00 92.67 11.04 Zn 110.00 108.22 1.665 
Rb 8.70 7.85 0.71 Rb 8.70 5.82 0.085 
Sr 356.00 336.46 30.485 Sr 356.00 312.27 2.46 
Y 25.40 24.29 1.97 Y 25.40 23.93 0.23 










Table A3. Standard reference material values for Kl2-G and Ml3B-G ablation points from this study compared 





Jocum et al., 
2006 
SQ (n=22) 1 SE Element 
Jocum et al., 
2006 
SQ (n=74) 1 SE 
Nb 15.00 14.29 1.445 Nb 15.00 8.64 0.14 
Cd 0.09 0.34 1.945 Cd 0.09 0.65 1.98 
In 0.24 0.33 0.165 In 0.24 0.20 0.015 
Cs 0.12 0.12 0.025 Cs 0.12 0.15 0.025 
Ba 123.00 113.65 10.14 Ba 123.00 80.37 1.145 
La 13.10 12.49 1.09 La 13.10 9.00 0.09 
Ce 32.40 30.60 2.635 Ce 32.40 23.13 0.21 
Pr 4.60 4.45 0.375 Pr 4.60 3.44 0.07 
Nd 21.60 20.41 1.73 Nd 21.60 16.74 0.375 
Sm 5.54 5.13 0.665 Sm 5.54 4.80 0.215 
Eu 1.92 1.82 0.18 Eu 1.92 1.69 0.08 
Gd 5.92 5.54 0.57 Gd 5.92 5.31 0.17 
Tb 0.89 0.83 0.085 Tb 0.89 0.81 0.035 
Dy 5.22 5.02 0.46 Dy 5.22 4.87 0.165 
Ho 0.96 0.93 0.075 Ho 0.96 0.91 0.03 
Er 2.54 2.48 0.23 Er 2.54 2.46 0.115 
Tm 0.33 0.32 0.035 Tm 0.33 0.33 0.025 
Yb 2.10 2.04 0.235 Yb 2.10 2.09 0.11 
Lu 0.29 0.28 0.035 Lu 0.29 0.29 0.015 
Hf 3.93 3.79 0.33 Hf 3.93 3.24 0.11 
Ta 0.96 0.93 0.085 Ta 0.96 0.56 0.025 
W 0.37 0.47 0.055 W 0.37 0.39 0.055 
Hg202 -- -- -- Hg202 -- -- -- 
Pb m206 2.07 1.88 0.19 Pb m206 2.07 1.40 0.07 
Pb m207 2.07 1.85 0.195 Pb m207 2.07 1.41 0.075 
Pb m208 2.07 1.88 0.19 Pb m208 2.07 1.39 0.05 
Bi 0.04 0.05 0.975 Bi 0.04 0.01 0.01 
Th 1.02 1.00 0.085 Th 1.02 0.55 0.015 
U m238 1.02 0.64 0.06 U m238 1.02 0.44 0.01 
Table A3. Standard reference material values for Kl2-G and Ml3B-G ablation points from this study compared 








































80C354.3.1.3 250 7.60 1.70 -- 0.00 2.95 0.87 210.00 290.00 401,000.00 39,000.00 421,000.00 43,000.00 400.00 140.00 
80C354.3.2.3 200 5.50 1.20 -- 0.00 3.60 1.00 20.00 290.00 401,000.00 35,000.00 423,000.00 41,000.00 139.00 23.00 
80C354.3.3.3 150 6.00 1.60 -- 0.00 3.40 1.10 150.00 280.00 389,000.00 43,000.00 385,000.00 44,000.00 195.00 11.00 
80C354.3.4.3 100 6.40 1.30 -- 0.00 4.70 1.30 70.00 260.00 413,000.00 36,000.00 407,000.00 39,000.00 111.00 11.00 
80C354.3.5.3 50 6.40 1.70 -- 0.00 3.37 0.87 -- 230.00 393,000.00 29,000.00 367,000.00 30,000.00 114.00 14.00 
80C354.3.6.3 0 5.70 1.20 -- 0.00 4.33 0.85 -- 260.00 373,000.00 34,000.00 391,000.00 39,000.00 152.00 29.00 
80C354.3.7.3 50 9.20 2.20 -- 0.00 3.51 0.85 720.00 420.00 378,000.00 32,000.00 392,000.00 33,000.00 1,900.00 1,100.00 
80C354.3.8.3 100 5.00 1.30 -- 0.00 2.52 0.79 70.00 220.00 381,000.00 43,000.00 382,000.00 42,000.00 175.00 25.00 
80C354.3.9.3 150 4.82 0.99 -- 0.00 3.67 0.89 240.00 260.00 384,000.00 38,000.00 396,000.00 44,000.00 128.00 20.00 
80C354.3.10.3 200 4.30 1.10 -- 0.00 2.87 0.89 -- 210.00 391,000.00 42,000.00 392,000.00 38,000.00 158.00 26.00 
80C354.3.11.3 250 5.30 1.10 -- 0.00 3.23 0.76 80.00 330.00 385,000.00 35,000.00 407,000.00 39,000.00 142.00 21.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study. Data points are identified by their date of collection. Previous 








































80C354.3.1.3 250 241,000.00 21,000.00 163.00 26.00 2,430.00 760.00 7.10 1.20 135.00 38.00 148.00 40.00 5.60 1.40 
80C354.3.2.3 200 239,000.00 21,000.00 175.00 22.00 1,990.00 600.00 6.76 0.99 58.00 12.00 57.00 13.00 3.53 0.62 
80C354.3.3.3 150 229,000.00 22,000.00 136.00 17.00 1,650.00 560.00 6.50 1.10 68.00 12.00 63.00 11.00 3.65 0.74 
80C354.3.4.3 100 241,000.00 21,000.00 147.00 18.00 1,330.00 650.00 7.00 1.10 56.00 14.00 45.00 15.00 2.89 0.51 
80C354.3.5.3 50 244,000.00 22,000.00 133.00 14.00 820.00 590.00 6.60 1.10 48.00 12.00 49.00 15.00 3.88 0.69 
80C354.3.6.3 0 235,000.00 21,000.00 113.00 16.00 1,160.00 740.00 6.60 1.10 58.00 14.00 64.00 16.00 3.57 0.60 
80C354.3.7.3 50 236,000.00 21,000.00 167.00 22.00 3,300.00 1,700.00 7.10 1.20 141.00 58.00 144.00 60.00 5.20 1.40 
80C354.3.8.3 100 222,000.00 25,000.00 142.00 21.00 870.00 590.00 5.37 0.98 53.00 14.00 60.00 13.00 3.27 0.58 
80C354.3.9.3 150 222,000.00 22,000.00 160.00 20.00 1,140.00 710.00 6.90 1.10 55.00 11.00 42.00 14.00 2.96 0.54 
80C354.3.10.3 200 225,000.00 25,000.00 176.00 20.00 1,230.00 640.00 6.60 1.10 70.00 14.00 61.00 16.00 2.94 0.42 
80C354.3.11.3 250 233,000.00 22,000.00 193.00 23.00 1,310.00 800.00 7.00 1.10 62.00 12.00 47.00 13.00 3.40 0.48 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 








































80C354.3.1.3 250 73.60 4.40 3,130.00 360.00 177,000.00 19,000.00 501.00 34.00 247.00 22.00 1,639.00 79.00 27.20 4.50 
80C354.3.2.3 200 94.20 5.20 2,460.00 260.00 162,000.00 16,000.00 545.00 41.00 241.00 21.00 1,960.00 130.00 13.10 1.40 
80C354.3.3.3 150 80.10 3.70 2,460.00 340.00 150,000.00 17,000.00 516.00 39.00 230.00 21.00 1,790.00 100.00 27.20 2.10 
80C354.3.4.3 100 92.80 4.30 2,580.00 300.00 158,000.00 16,000.00 564.00 32.00 237.00 20.00 1,970.00 88.00 12.10 2.30 
80C354.3.5.3 50 82.80 3.20 2,660.00 340.00 161,000.00 16,000.00 577.00 33.00 236.00 22.00 1,979.00 82.00 14.50 2.80 
80C354.3.6.3 0 88.00 3.90 2,660.00 380.00 158,000.00 18,000.00 567.00 39.00 228.00 22.00 1,984.00 99.00 22.30 4.40 
80C354.3.7.3 50 83.60 3.60 2,910.00 400.00 159,000.00 17,000.00 575.00 32.00 230.00 21.00 2,020.00 79.00 17.70 3.60 
80C354.3.8.3 100 97.40 5.80 2,270.00 300.00 141,000.00 18,000.00 569.00 40.00 218.00 22.00 2,100.00 140.00 22.00 3.80 
80C354.3.9.3 150 111.30 7.50 2,270.00 260.00 141,000.00 15,000.00 597.00 44.00 220.00 22.00 2,270.00 140.00 14.30 3.20 
80C354.3.10.3 200 122.00 10.00 2,200.00 260.00 139,000.00 16,000.00 611.00 47.00 218.00 21.00 2,310.00 160.00 16.60 2.60 
80C354.3.11.3 250 155.00 23.00 2,280.00 240.00 145,000.00 14,000.00 619.00 49.00 222.00 20.00 2,410.00 190.00 11.50 2.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 







































80C354.3.1.3 250 370.00 39.00 -- 0.13 3.60 2.10 0.31 0.09 1.10 0.42 0.17 0.10 0.05 0.14 
80C354.3.2.3 200 298.00 36.00 0.02 0.15 0.20 0.14 0.11 0.05 0.35 0.12 0.04 0.08 0.00 0.15 
80C354.3.3.3 150 272.00 37.00 0.16 0.14 0.32 0.11 0.15 0.06 1.00 0.19 0.15 0.11 0.12 0.22 
80C354.3.4.3 100 313.00 41.00 -- 0.12 0.05 0.07 0.14 0.06 0.09 0.06 0.06 0.09 -- 0.19 
80C354.3.5.3 50 314.00 40.00 0.02 0.15 0.03 0.05 0.14 0.05 0.19 0.11 0.12 0.09 -- 0.13 
80C354.3.6.3 0 328.00 45.00 0.04 0.12 0.14 0.09 0.18 0.07 0.69 0.27 0.12 0.09 -- 0.23 
80C354.3.7.3 50 323.00 42.00 0.10 0.15 29.00 19.00 0.34 0.19 2.20 1.20 0.13 0.10 0.02 0.41 
80C354.3.8.3 100 302.00 46.00 0.01 0.12 0.61 0.23 0.12 0.06 0.78 0.24 0.10 0.09 0.12 0.55 
80C354.3.9.3 150 268.00 36.00 0.03 0.13 0.22 0.10 0.12 0.05 0.21 0.10 -- 0.08 -- 0.44 
80C354.3.10.3 200 255.00 38.00 -- 0.11 0.31 0.13 0.13 0.05 0.75 0.24 0.13 0.10 1.60 1.90 
80C354.3.11.3 250 248.00 24.00 0.13 0.13 0.15 0.11 0.13 0.05 0.31 0.13 0.13 0.10 -- 0.83 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 







































80C354.3.1.3 250 0.04 0.03 0.03 0.06 4.30 1.60 0.13 0.05 0.24 0.08 0.06 0.03 0.07 0.08 
80C354.3.2.3 200 0.03 0.03 0.06 0.08 0.58 0.41 0.03 0.02 0.05 0.04 0.01 0.01 -- 0.00 
80C354.3.3.3 150 0.02 0.03 0.00 0.07 1.80 0.61 0.05 0.03 0.20 0.06 0.03 0.02 -- 0.00 
80C354.3.4.3 100 0.02 0.03 -- 0.08 0.65 0.35 0.03 0.02 0.01 0.02 -- 0.00 -- 0.00 
80C354.3.5.3 50 0.01 0.03 -- 0.07 0.21 0.25 0.02 0.02 0.01 0.02 -- 0.00 -- 0.00 
80C354.3.6.3 0 -- 0.02 -- 0.08 1.04 0.45 0.04 0.03 0.12 0.06 -- 0.00 -- 0.00 
80C354.3.7.3 50 0.01 0.03 0.02 0.07 14.60 8.40 0.50 0.28 0.65 0.40 0.06 0.04 0.26 0.20 
80C354.3.8.3 100 0.04 0.04 -- 0.07 1.76 0.68 0.09 0.04 0.10 0.04 0.03 0.02 -- 0.00 
80C354.3.9.3 150 0.02 0.03 0.01 0.09 0.55 0.46 0.03 0.02 0.01 0.01 -- 0.00 -- 0.00 
80C354.3.10.3 200 0.02 0.03 0.07 0.09 0.88 0.50 0.09 0.04 0.08 0.04 0.02 0.02 -- 0.00 
80C354.3.11.3 250 0.02 0.03 -- 0.07 0.60 0.42 0.04 0.02 0.07 0.03 -- 0.00 -- 0.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 







































80C354.3.1.3 250 0.00 0.00 -- 0.00 -- 0.00 -- 0.00 0.03 0.05 0.02 0.02 -- 0.00 
80C354.3.2.3 200 0.00 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
80C354.3.3.3 150 0.09 0.10 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
80C354.3.4.3 100 0.00 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
80C354.3.5.3 50 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
80C354.3.6.3 0 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
80C354.3.7.3 50 0.15 0.13 0.05 0.04 0.00 0.07 -- 0.00 0.19 0.11 -- 0.00 0.06 0.07 
80C354.3.8.3 100 0.03 0.06 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
80C354.3.9.3 150 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
80C354.3.10.3 200 -- 0.00 0.02 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
80C354.3.11.3 250 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 








































80C354.3.1.3 250 0.05 0.05 -- 0.00 0.02 0.02 -- 0.00 -- 0.02 -- 0.00 40.00 130.00 
80C354.3.2.3 200 0.00 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.02 -- 0.00 -- 130.00 
80C354.3.3.3 150 0.00 0.03 -- 0.00 -- 0.00 0.03 0.05 0.01 0.03 -- 0.00 -- 83.00 
80C354.3.4.3 100 0.00 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.02 -- 0.00 -- 110.00 
80C354.3.5.3 50 0.03 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.02 -- 0.00 -- 100.00 
80C354.3.6.3 0 0.01 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.02 -- 0.00 100.00 110.00 
80C354.3.7.3 50 0.01 0.03 0.17 0.13 0.03 0.02 0.07 0.07 0.00 0.03 -- 0.00 -- 86.00 
80C354.3.8.3 100 -- 0.02 -- 0.00 -- 0.00 -- 0.00 0.01 0.03 0.15 0.11 130.00 120.00 
80C354.3.9.3 150 0.01 0.03 -- 0.00 0.04 0.03 -- 0.00 0.01 0.03 0.08 0.09 20.00 99.00 
80C354.3.10.3 200 -- 0.02 -- 0.00 -- 0.00 -- 0.00 -- 0.03 -- 0.00 -- 84.00 
80C354.3.11.3 250 0.02 0.03 -- 0.00 0.03 0.02 -- 0.00 -- 0.03 -- 0.00 70.00 130.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 


































































80C354.3.1.3 250 0.22 0.13 0.10 0.07 0.16 0.08 -- 0.00 0.02 0.02 0.04 0.02 
80C354.3.2.3 200 0.12 0.07 -- 0.00 0.04 0.04 -- 0.00 -- 0.00 0.01 0.01 
80C354.3.3.3 150 0.11 0.07 0.15 0.09 0.15 0.06 -- 0.00 0.01 0.01 0.04 0.01 
80C354.3.4.3 100 -- 0.00 -- 0.00 0.06 0.03 0.00 0.00 -- 0.00 -- 0.00 
80C354.3.5.3 50 0.08 0.06 0.08 0.07 0.03 0.03 -- 0.00 -- 0.00 -- 0.00 
80C354.3.6.3 0 0.09 0.07 0.10 0.08 0.07 0.03 0.00 0.00 0.01 0.01 0.01 0.01 
80C354.3.7.3 50 0.19 0.10 0.23 0.14 0.14 0.08 -- 0.00 0.06 0.03 0.03 0.01 
80C354.3.8.3 100 0.10 0.07 0.07 0.07 0.15 0.05 -- 0.00 -- 0.00 0.02 0.01 
80C354.3.9.3 150 0.04 0.05 -- 0.00 0.03 0.03 -- 0.00 0.01 0.01 0.01 0.01 
80C354.3.10.3 200 0.11 0.07 0.12 0.08 0.06 0.04 -- 0.00 0.00 0.00 0.01 0.01 
80C354.3.11.3 250 0.09 0.07 -- 0.00 -- 0.00 0.00 0.00 0.01 0.01 0.01 0.01 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 







































88C1521.2.1.3 250 7.60 1.20 -- 0.00 2.00 2.60 600.00 190.00 388,000.00 40,000.00 390,000.00 39,000.00 93.50 8.00 
88C1521.2.2.3 200 4.70 0.94 -- 0.00 0.90 3.10 -- 15.00 417,000.00 32,000.00 405,000.00 33,000.00 97.80 7.10 
88C1521.2.3.3 150 2.88 0.66 -- 0.00 4.10 3.90 500.00 210.00 401,000.00 30,000.00 414,000.00 34,000.00 101.60 8.60 
88C1521.2.4.3 100 3.12 0.75 -- 0.00 1.70 3.90 -- 15.00 429,000.00 42,000.00 420,000.00 42,000.00 105.00 11.00 
88C1521.2.5.3 50 3.04 0.89 0.44 0.34 1.20 4.10 -- 14.00 415,000.00 36,000.00 415,000.00 34,000.00 104.20 8.50 
88C1521.2.6.3 0 3.34 0.70 0.29 0.29 -- 4.00 -- 15.00 402,000.00 40,000.00 395,000.00 38,000.00 101.20 8.20 
88C1521.2.7.3 50 3.56 0.81 0.37 0.32 -- 4.70 490.00 210.00 397,000.00 36,000.00 407,000.00 38,000.00 108.10 8.70 
88C1521.2.8.3 100 2.75 0.75 0.07 0.15 1.10 4.50 620.00 210.00 419,000.00 34,000.00 416,000.00 35,000.00 103.90 8.00 
88C1521.2.9.3 150 3.61 0.83 0.30 0.29 -- 5.10 6.00 14.00 423,000.00 43,000.00 410,000.00 40,000.00 105.00 10.00 
88C1521.2.10.3 200 3.01 0.73 -- 0.00 3.80 5.10 21.00 16.00 414,000.00 34,000.00 410,000.00 34,000.00 102.30 9.50 
88C1521.2.11.3 250 2.73 0.62 -- 0.00 -- 4.50 25.00 15.00 407,000.00 41,000.00 409,000.00 38,000.00 104.80 9.30 
88C1521.2.12.3 300 5.06 0.69 -- 0.00 2.80 5.60 17.00 15.00 394,000.00 28,000.00 402,000.00 33,000.00 100.60 8.10 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 







































88C1521.2.1.3 250 221,000.00 21,000.00 110.00 15.00 900.00 520.00 4.66 0.75 30.80 8.10 31.00 18.00 3.45 0.47 
88C1521.2.2.3 200 231,000.00 17,000.00 112.00 11.00 1,190.00 530.00 4.52 0.67 37.10 7.90 41.00 14.00 3.55 0.43 
88C1521.2.3.3 150 227,000.00 17,000.00 94.00 12.00 1,540.00 620.00 4.33 0.91 43.30 7.10 27.00 14.00 3.65 0.48 
88C1521.2.4.3 100 234,000.00 22,000.00 101.00 15.00 1,140.00 550.00 4.71 0.86 33.80 7.80 26.00 16.00 4.59 0.60 
88C1521.2.5.3 50 227,000.00 16,000.00 97.00 11.00 1,160.00 640.00 4.55 0.72 29.50 7.10 36.00 19.00 4.15 0.44 
88C1521.2.6.3 0 213,000.00 17,000.00 86.00 13.00 920.00 620.00 4.63 0.92 55.40 7.90 19.00 20.00 3.91 0.52 
88C1521.2.7.3 50 220,000.00 22,000.00 90.00 19.00 1,230.00 550.00 3.93 0.51 25.60 6.30 46.00 17.00 3.61 0.56 
88C1521.2.8.3 100 222,000.00 18,000.00 87.00 11.00 760.00 550.00 4.12 0.67 27.10 7.10 19.00 16.00 3.90 0.52 
88C1521.2.9.3 150 231,000.00 22,000.00 82.00 13.00 860.00 490.00 4.44 0.92 35.20 8.40 29.00 19.00 4.36 0.47 
88C1521.2.10.3 200 223,000.00 18,000.00 97.00 13.00 670.00 530.00 4.60 1.00 29.90 8.00 33.00 17.00 3.78 0.48 
88C1521.2.11.3 250 232,000.00 20,000.00 88.80 9.50 990.00 580.00 3.95 0.57 29.10 7.70 34.00 19.00 3.88 0.58 
88C1521.2.12.3 300 220,000.00 15,000.00 87.00 12.00 1,180.00 670.00 4.31 0.71 34.10 8.30 23.00 17.00 4.16 0.49 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 






































88C1521.2.1.3 250 261.00 26.00 1,950.00 200.00 133,000.00 12,000.00 882.00 61.00 184.00 15.00 4,090.00 290.00 11.10 1.40 
88C1521.2.2.3 200 248.00 17.00 1,570.00 130.00 109,500.00 7,900.00 913.00 57.00 183.00 11.00 4,350.00 270.00 7.70 1.10 
88C1521.2.3.3 150 231.00 17.00 1,480.00 130.00 106,700.00 8,500.00 946.00 62.00 184.00 13.00 4,520.00 330.00 4.45 0.88 
88C1521.2.4.3 100 279.00 29.00 1,490.00 140.00 105,700.00 9,000.00 937.00 70.00 192.00 15.00 4,680.00 330.00 4.88 0.96 
88C1521.2.5.3 50 257.00 21.00 1,450.00 110.00 103,800.00 7,100.00 956.00 69.00 187.00 13.00 4,610.00 290.00 5.84 0.99 
88C1521.2.6.3 0 247.00 21.00 1,440.00 120.00 103,900.00 7,200.00 888.00 50.00 190.00 13.00 4,410.00 310.00 5.30 1.00 
88C1521.2.7.3 50 256.00 25.00 1,450.00 140.00 106,400.00 8,800.00 934.00 71.00 189.00 18.00 4,350.00 340.00 5.70 1.00 
88C1521.2.8.3 100 287.00 27.00 1,440.00 120.00 104,600.00 8,400.00 929.00 65.00 190.00 15.00 4,450.00 290.00 4.26 0.88 
88C1521.2.9.3 150 291.00 26.00 1,450.00 130.00 106,500.00 9,100.00 931.00 71.00 193.00 14.00 4,400.00 300.00 6.30 1.00 
88C1521.2.10.3 200 280.00 22.00 1,450.00 100.00 103,300.00 6,400.00 922.00 43.00 191.00 13.00 4,530.00 280.00 5.85 0.98 
88C1521.2.11.3 250 249.00 19.00 1,450.00 130.00 106,500.00 7,500.00 930.00 58.00 184.00 12.00 4,450.00 250.00 6.29 0.99 
88C1521.2.12.3 300 251.00 19.00 1,470.00 120.00 111,200.00 9,100.00 919.00 61.00 187.00 13.00 4,330.00 300.00 8.30 1.20 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 





































88C1521.2.1.3 250 259.00 24.00 0.00 0.10 0.00 0.04 0.18 0.06 0.09 0.06 -- 0.03 -- 0.56 
88C1521.2.2.3 200 212.00 19.00 0.14 0.09 -- 0.04 0.09 0.04 0.04 0.03 0.02 0.05 -- 0.65 
88C1521.2.3.3 150 178.00 15.00 0.02 0.09 -- 0.02 0.09 0.05 0.10 0.07 -- 0.03 -- 0.56 
88C1521.2.4.3 100 165.00 16.00 -- 0.08 0.01 0.04 0.08 0.04 0.06 0.04 -- 0.02 0.27 0.39 
88C1521.2.5.3 50 166.00 13.00 -- 0.08 0.00 0.05 0.07 0.03 0.05 0.04 0.03 0.04 0.46 0.39 
88C1521.2.6.3 0 170.00 13.00 -- 0.09 0.01 0.04 0.09 0.05 0.05 0.04 -- 0.02 0.24 0.43 
88C1521.2.7.3 50 173.00 17.00 -- 0.09 -- 0.05 0.08 0.04 0.04 0.04 0.00 0.04 -- 0.70 
88C1521.2.8.3 100 167.00 15.00 0.04 0.11 0.01 0.05 0.09 0.04 -- 0.00 0.02 0.04 -- 0.69 
88C1521.2.9.3 150 177.00 15.00 0.02 0.07 -- 0.03 0.06 0.04 0.11 0.07 0.04 0.05 -- 0.86 
88C1521.2.10.3 200 186.00 15.00 0.07 0.09 -- 0.03 0.03 0.02 0.01 0.02 -- 0.03 0.13 0.65 
88C1521.2.11.3 250 186.00 16.00 0.07 0.07 0.01 0.05 0.10 0.05 0.13 0.08 -- 0.03 0.16 0.48 
88C1521.2.12.3 300 199.00 19.00 -- 0.07 -- 0.04 0.14 0.06 0.06 0.05 -- 0.03 -- 0.57 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 





































88C1521.2.1.3 250 0.01 0.02 -- 0.07 0.02 0.47 -- 0.02 -- 0.00 0.01 0.01 -- 0.00 
88C1521.2.2.3 200 0.01 0.02 -- 0.05 0.27 0.38 -- 0.02 0.03 0.02 0.02 0.02 -- 0.00 
88C1521.2.3.3 150 0.02 0.02 -- 0.06 0.41 0.46 -- 0.03 0.02 0.02 0.00 0.01 -- 0.00 
88C1521.2.4.3 100 0.02 0.02 0.05 0.07 -- 0.36 -- 0.02 -- 0.00 0.01 0.01 0.10 0.09 
88C1521.2.5.3 50 0.01 0.02 -- 0.06 0.12 0.42 0.01 0.03 -- 0.00 -- 0.00 -- 0.00 
88C1521.2.6.3 0 0.02 0.03 0.01 0.08 -- 0.29 0.01 0.03 0.02 0.02 -- 0.00 -- 0.00 
88C1521.2.7.3 50 0.02 0.03 0.07 0.07 -- 0.36 -- 0.02 -- 0.00 0.01 0.01 -- 0.00 
88C1521.2.8.3 100 0.01 0.02 -- 0.07 -- 0.34 0.03 0.03 0.01 0.01 0.01 0.01 0.17 0.11 
88C1521.2.9.3 150 0.01 0.02 0.06 0.08 0.06 0.37 -- 0.02 0.00 0.01 -- 0.00 0.04 0.06 
88C1521.2.10.3 200 0.02 0.03 -- 0.06 0.24 0.52 0.03 0.04 -- 0.00 -- 0.00 -- 0.00 
88C1521.2.11.3 250 0.01 0.03 -- 0.07 -- 0.39 0.02 0.03 -- 0.00 -- 0.00 -- 0.00 
88C1521.2.12.3 300 0.02 0.03 0.03 0.08 0.12 0.49 -- 0.02 -- 0.00 0.02 0.02 0.06 0.07 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 





































88C1521.2.1.3 250 0.02 0.05 0.01 0.02 -- 0.00 0.01 0.01 -- 0.00 -- 0.00 0.09 0.07 
88C1521.2.2.3 200 0.19 0.12 0.04 0.03 -- 0.00 -- 0.00 0.04 0.05 0.02 0.02 0.11 0.08 
88C1521.2.3.3 150 0.02 0.05 0.04 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
88C1521.2.4.3 100 0.24 0.14 0.04 0.03 0.07 0.08 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
88C1521.2.5.3 50 0.05 0.07 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.01 0.01 -- 0.00 
88C1521.2.6.3 0 -- 0.00 0.02 0.03 0.12 0.10 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
88C1521.2.7.3 50 0.13 0.11 0.03 0.03 -- 0.00 0.01 0.01 0.02 0.03 -- 0.00 -- 0.00 
88C1521.2.8.3 100 0.08 0.09 0.05 0.04 -- 0.00 0.00 0.01 -- 0.00 -- 0.00 -- 0.00 
88C1521.2.9.3 150 0.13 0.11 0.02 0.04 -- 0.00 -- 0.00 -- 0.00 0.02 0.02 -- 0.00 
88C1521.2.10.3 200 -- 0.00 -- 0.02 0.07 0.08 -- 0.00 -- 0.00 0.02 0.01 -- 0.00 
88C1521.2.11.3 250 0.15 0.12 0.03 0.06 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
88C1521.2.12.3 300 -- 0.00 0.00 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.05 0.06 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 






































88C1521.2.1.3 250 0.04 0.02 0.07 0.08 -- 0.00 -- 0.00 0.01 0.01 -- 0.00 100.00 160.00 
88C1521.2.2.3 200 0.03 0.02 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 220.00 170.00 
88C1521.2.3.3 150 0.02 0.02 0.13 0.10 0.02 0.02 -- 0.00 0.02 0.02 -- 0.00 -- 150.00 
88C1521.2.4.3 100 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 190.00 210.00 
88C1521.2.5.3 50 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 190.00 170.00 
88C1521.2.6.3 0 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 0.06 0.04 -- 0.00 150.00 130.00 
88C1521.2.7.3 50 0.01 0.01 -- 0.00 -- 0.00 -- 0.00 0.01 0.01 -- 0.00 -- 130.00 
88C1521.2.8.3 100 0.01 0.01 -- 0.00 -- 0.00 -- 0.00 0.01 0.01 -- 0.00 150.00 180.00 
88C1521.2.9.3 150 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 30.00 120.00 
88C1521.2.10.3 200 0.01 0.01 -- 0.00 -- 0.00 -- 0.00 0.00 0.01 -- 0.00 140.00 180.00 
88C1521.2.11.3 250 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.01 0.01 -- 0.00 30.00 150.00 
88C1521.2.12.3 300 0.01 0.01 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 50.00 130.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 


































































88C1521.2.1.3 250 -- 0.05 0.05 0.05 0.00 0.04 0.00 0.01 0.00 0.00 0.01 0.01 
88C1521.2.2.3 200 -- 0.05 0.08 0.06 -- 0.04 0.00 0.01 -- 0.00 -- 0.00 
88C1521.2.3.3 150 0.00 0.05 0.02 0.03 0.02 0.04 -- 0.00 -- 0.00 -- 0.00 
88C1521.2.4.3 100 0.02 0.05 0.06 0.05 -- 0.02 -- 0.01 0.01 0.00 0.00 0.00 
88C1521.2.5.3 50 -- 0.04 0.04 0.04 0.03 0.04 -- 0.01 0.01 0.00 -- 0.00 
88C1521.2.6.3 0 -- 0.00 0.12 0.07 0.02 0.04 -- 0.01 -- 0.00 0.00 0.00 
88C1521.2.7.3 50 -- 0.04 0.04 0.04 0.03 0.04 0.01 0.01 0.00 0.00 -- 0.00 
88C1521.2.8.3 100 0.10 0.07 0.06 0.05 0.07 0.05 -- 0.00 -- 0.00 0.00 0.00 
88C1521.2.9.3 150 0.01 0.05 0.07 0.07 0.05 0.04 -- 0.01 0.01 0.00 0.00 0.00 
88C1521.2.10.3 200 0.01 0.05 0.05 0.05 -- 0.02 -- 0.01 0.00 0.00 0.00 0.00 
88C1521.2.11.3 250 -- 0.04 0.09 0.06 -- 0.00 0.00 0.01 0.00 0.00 -- 0.00 
88C1521.2.12.3 300 0.01 0.05 0.02 0.04 0.00 0.03 0.00 0.01 -- 0.00 0.00 0.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 















































88C1521.3.1.3 350 3.81 0.76 -- 0.00 -- 6.10 21.00 14.00 343,000.00 31,000.00 356,000.00 33,000.00 97.40 9.80 
88C1521.3.2.3 300 2.41 0.62 0.08 0.16 -- 4.60 30.00 17.00 337,000.00 28,000.00 351,000.00 34,000.00 97.00 10.00 
88C1521.3.4.3 250 2.49 0.64 -- 0.00 0.20 5.00 19.00 16.00 375,000.00 34,000.00 369,000.00 37,000.00 112.00 11.00 
88C1521.3.5.3 200 2.64 0.59 -- 0.00 -- 4.90 3.00 15.00 364,000.00 32,000.00 353,000.00 27,000.00 118.00 12.00 
88C1521.3.6.3 150 1.57 0.53 -- 0.00 -- 4.00 13.00 15.00 365,000.00 32,000.00 360,000.00 31,000.00 111.10 9.80 
88C1521.3.7.3 100 1.78 0.60 0.16 0.23 2.40 3.80 -- 16.00 360,000.00 29,000.00 352,000.00 30,000.00 282.00 58.00 
88C1521.3.8.3 50 2.77 0.75 0.40 0.34 3.60 4.20 -- 12.00 367,000.00 36,000.00 351,000.00 31,000.00 131.00 12.00 
88C1521.3.1.3 350 3.81 0.76 -- 0.00 -- 6.10 21.00 14.00 343,000.00 31,000.00 356,000.00 33,000.00 97.40 9.80 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 















































88C1521.3.1.3 350 192,000.00 15,000.00 102.00 12.00 1,280.00 560.00 4.51 0.86 24.60 8.30 25.00 16.00 3.17 0.50 
88C1521.3.2.3 300 199,000.00 16,000.00 75.00 11.00 1,440.00 560.00 3.91 0.76 28.50 7.30 19.00 18.00 2.96 0.47 
88C1521.3.4.3 250 200,000.00 17,000.00 84.00 13.00 820.00 600.00 3.74 0.80 26.80 7.60 24.00 16.00 3.85 0.55 
88C1521.3.5.3 200 203,000.00 17,000.00 86.00 12.00 1,630.00 590.00 4.68 0.95 33.70 8.00 27.00 20.00 3.34 0.48 
88C1521.3.6.3 150 206,000.00 16,000.00 87.00 11.00 1,140.00 460.00 4.05 0.88 21.20 6.70 23.00 18.00 3.34 0.48 
88C1521.3.7.3 100 201,000.00 17,000.00 88.00 10.00 1,170.00 570.00 4.02 0.62 28.30 7.40 9.00 18.00 3.11 0.47 
88C1521.3.8.3 50 196,000.00 16,000.00 84.00 14.00 960.00 600.00 4.48 0.88 27.90 6.50 20.00 14.00 2.93 0.42 
88C1521.3.1.3 350 192,000.00 15,000.00 102.00 12.00 1,280.00 560.00 4.51 0.86 24.60 8.30 25.00 16.00 3.17 0.50 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 














































88C1521.3.1.3 350 228.00 20.00 1,430.00 130.00 103,300.00 8,500.00 812.00 54.00 162.00 13.00 3,740.00 250.00 5.76 0.92 
88C1521.3.2.3 300 206.00 20.00 1,290.00 110.00 94,100.00 7,400.00 803.00 53.00 165.00 12.00 3,810.00 250.00 3.48 0.76 
88C1521.3.4.3 250 230.00 21.00 1,270.00 110.00 92,800.00 7,300.00 818.00 54.00 167.00 12.00 3,800.00 250.00 3.58 0.85 
88C1521.3.5.3 200 225.00 20.00 1,290.00 110.00 94,000.00 7,300.00 818.00 53.00 170.00 12.00 3,910.00 250.00 3.63 0.83 
88C1521.3.6.3 150 242.00 22.00 1,260.00 110.00 93,200.00 7,100.00 834.00 53.00 166.00 12.00 3,900.00 240.00 3.54 0.81 
88C1521.3.7.3 100 187.00 17.00 1,230.00 100.00 91,700.00 7,200.00 826.00 56.00 162.00 12.00 3,900.00 250.00 53.00 14.00 
88C1521.3.8.3 50 187.00 15.00 1,220.00 100.00 89,800.00 6,700.00 808.00 56.00 163.00 11.00 3,750.00 250.00 11.70 2.60 
88C1521.3.1.3 350 228.00 20.00 1,430.00 130.00 103,300.00 8,500.00 812.00 54.00 162.00 13.00 3,740.00 250.00 5.76 0.92 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 













































88C1521.3.1.3 350 193.00 17.00 0.05 0.09 0.02 0.04 0.10 0.04 0.02 0.03 -- 0.02 -- 0.89 
88C1521.3.2.3 300 150.00 12.00 -- 0.09 0.00 0.05 0.11 0.06 0.04 0.04 0.01 0.04 -- 0.54 
88C1521.3.4.3 250 110.40 8.40 -- 0.08 0.02 0.04 0.08 0.04 0.03 0.03 -- 0.02 -- 0.87 
88C1521.3.5.3 200 115.00 11.00 0.05 0.10 0.00 0.04 0.07 0.04 0.03 0.03 0.03 0.05 -- 1.30 
88C1521.3.6.3 150 112.40 9.70 -- 0.09 -- 0.04 0.11 0.06 0.07 0.05 -- 0.03 0.01 0.75 
88C1521.3.7.3 100 102.70 9.20 0.16 0.12 0.36 0.16 0.13 0.05 0.21 0.09 -- 0.02 -- 0.84 
88C1521.3.8.3 50 104.80 8.20 0.07 0.10 0.11 0.08 0.20 0.08 0.10 0.07 -- 0.03 -- 0.57 
88C1521.3.1.3 350 193.00 17.00 0.05 0.09 0.02 0.04 0.10 0.04 0.02 0.03 -- 0.02 -- 0.89 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 













































88C1521.3.1.3 350 0.02 0.02 0.02 0.08 0.24 0.48 -- 0.02 0.02 0.02 0.02 0.02 -- 0.00 
88C1521.3.2.3 300 0.02 0.03 -- 0.08 0.11 0.38 0.02 0.04 0.03 0.02 0.02 0.02 -- 0.00 
88C1521.3.4.3 250 0.01 0.02 0.06 0.09 0.75 0.50 -- 0.02 0.01 0.01 0.01 0.01 -- 0.00 
88C1521.3.5.3 200 0.01 0.02 -- 0.08 -- 0.42 -- 0.02 -- 0.00 -- 0.00 -- 0.00 
88C1521.3.6.3 150 -- 0.02 -- 0.07 0.43 0.44 0.01 0.04 0.03 0.02 0.02 0.02 0.09 0.08 
88C1521.3.7.3 100 -- 0.02 0.08 0.09 0.22 0.53 0.07 0.05 0.06 0.03 0.02 0.02 0.13 0.10 
88C1521.3.8.3 50 0.02 0.03 0.00 0.10 -- 0.43 0.01 0.03 0.06 0.03 0.03 0.02 -- 0.00 
88C1521.3.1.3 350 0.02 0.02 0.02 0.08 0.24 0.48 -- 0.02 0.02 0.02 0.02 0.02 -- 0.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 













































88C1521.3.1.3 350 -- 0.00 -- 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
88C1521.3.2.3 300 -- 0.00 -- 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
88C1521.3.4.3 250 0.18 0.13 0.00 0.04 -- 0.00 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 
88C1521.3.5.3 200 0.08 0.09 0.01 0.04 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
88C1521.3.6.3 150 0.15 0.12 -- 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
88C1521.3.7.3 100 0.13 0.11 -- 0.00 -- 0.00 0.01 0.01 -- 0.00 -- 0.00 -- 0.00 
88C1521.3.8.3 50 -- 0.00 -- 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
88C1521.3.1.3 350 -- 0.00 -- 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 














































88C1521.3.1.3 350 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.02 0.02 -- 0.00 -- 140.00 
88C1521.3.2.3 300 0.01 0.01 -- 0.00 -- 0.00 -- 0.00 0.01 0.01 -- 0.00 110.00 160.00 
88C1521.3.4.3 250 -- 0.00 0.02 0.05 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 160.00 
88C1521.3.5.3 200 0.01 0.01 0.05 0.07 -- 0.00 -- 0.00 -- 0.00 -- 0.00 30.00 160.00 
88C1521.3.6.3 150 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 30.00 140.00 
88C1521.3.7.3 100 0.01 0.01 -- 0.00 -- 0.00 0.01 0.03 0.02 0.02 -- 0.00 0.00 160.00 
88C1521.3.8.3 50 0.01 0.01 -- 0.00 -- 0.00 -- 0.00 0.01 0.01 -- 0.00 130.00 180.00 
88C1521.3.1.3 350 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.02 0.02 -- 0.00 -- 140.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 


































































88C1521.3.1.3 350 -- 0.04 0.05 0.05 -- 0.02 -- 0.01 -- 0.00 -- 0.00 
88C1521.3.2.3 300 0.03 0.06 0.02 0.03 -- 0.02 0.00 0.01 -- 0.00 0.00 0.00 
88C1521.3.4.3 250 -- 0.04 0.07 0.06 -- 0.03 -- 0.01 0.01 0.00 0.00 0.00 
88C1521.3.5.3 200 -- 0.04 0.10 0.06 -- 0.03 0.00 0.01 0.01 0.00 -- 0.00 
88C1521.3.6.3 150 -- 0.04 0.05 0.05 0.01 0.04 -- 0.01 -- 0.00 -- 0.00 
88C1521.3.7.3 100 0.04 0.06 0.09 0.06 0.10 0.06 0.01 0.01 0.01 0.00 0.01 0.01 
88C1521.3.8.3 50 0.03 0.06 0.09 0.06 -- 0.03 0.00 0.01 0.01 0.00 0.00 0.00 
88C1521.3.1.3 350 -- 0.04 0.05 0.05 -- 0.02 -- 0.01 -- 0.00 -- 0.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 















































88C1521.3.9.3 0 2.35 0.71 -- 0.00 0.90 3.10 -- 13.00 357,000.00 29,000.00 363,000.00 36,000.00 121.00 12.00 
88C1521.3.10.3 50 2.51 0.69 0.24 0.27 1.80 2.90 -- 16.00 364,000.00 31,000.00 364,000.00 33,000.00 112.00 10.00 
88C1521.3.11.3 100 1.81 0.53 0.40 0.35 1.30 2.30 34.00 17.00 371,000.00 35,000.00 365,000.00 33,000.00 112.00 10.00 
88C1521.3.12.3 150 2.36 0.65 -- 0.00 1.50 2.60 17.00 18.00 366,000.00 32,000.00 373,000.00 36,000.00 107.00 11.00 
88C1521.3.13.3 200 2.64 0.72 -- 0.00 2.20 2.40 28.00 14.00 362,000.00 29,000.00 360,000.00 29,000.00 99.00 11.00 
88C1521.3.14.3 250 2.73 0.67 0.24 0.28 3.30 2.20 14.00 13.00 361,000.00 34,000.00 355,000.00 29,000.00 108.60 8.50 
88C1521.3.15.3 300 4.77 0.85 -- 0.00 1.20 1.80 15.00 14.00 359,000.00 34,000.00 341,000.00 29,000.00 92.00 9.80 
88C1521.3.16.3 350 8.40 1.30 0.58 0.41 1.90 1.70 12.00 15.00 326,000.00 30,000.00 318,000.00 27,000.00 82.00 8.90 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 















































88C1521.3.9.3 0 195,000.00 16,000.00 90.00 15.00 260.00 620.00 3.61 0.75 25.30 6.90 27.00 20.00 3.18 0.43 
88C1521.3.10.3 50 198,000.00 17,000.00 80.00 12.00 530.00 600.00 3.58 0.78 28.60 7.80 27.00 19.00 3.02 0.46 
88C1521.3.11.3 100 195,000.00 16,000.00 74.00 11.00 770.00 690.00 4.35 0.74 22.70 7.20 10.00 20.00 2.86 0.45 
88C1521.3.12.3 150 195,000.00 16,000.00 96.00 13.00 990.00 630.00 4.36 0.79 26.20 7.50 29.00 20.00 3.55 0.56 
88C1521.3.13.3 200 197,000.00 17,000.00 80.00 11.00 830.00 540.00 4.58 0.83 29.70 8.00 15.00 18.00 2.76 0.44 
88C1521.3.14.3 250 197,000.00 17,000.00 124.00 11.00 1,480.00 670.00 4.79 0.92 36.60 7.00 9.00 19.00 3.37 0.52 
88C1521.3.15.3 300 197,000.00 16,000.00 85.00 11.00 1,030.00 580.00 4.50 0.93 23.00 7.50 25.00 17.00 2.36 0.39 
88C1521.3.16.3 350 198,000.00 17,000.00 114.00 13.00 780.00 600.00 5.20 0.76 29.70 7.30 26.00 18.00 2.51 0.41 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 














































88C1521.3.9.3 0 220.00 22.00 1,240.00 110.00 89,700.00 6,600.00 820.00 54.00 165.00 11.00 3,720.00 240.00 3.18 0.77 
88C1521.3.10.3 50 226.00 19.00 1,230.00 110.00 91,000.00 7,000.00 815.00 53.00 168.00 12.00 3,770.00 250.00 4.67 0.86 
88C1521.3.11.3 100 217.00 18.00 1,280.00 110.00 91,700.00 7,500.00 822.00 51.00 164.00 10.00 3,740.00 250.00 2.50 0.70 
88C1521.3.12.3 150 225.00 19.00 1,280.00 100.00 91,400.00 6,800.00 815.00 51.00 166.00 11.00 3,680.00 230.00 3.07 0.74 
88C1521.3.13.3 200 175.00 13.00 1,280.00 110.00 91,100.00 7,000.00 824.00 55.00 168.00 11.00 3,700.00 240.00 4.00 1.30 
88C1521.3.14.3 250 244.00 22.00 1,340.00 120.00 94,700.00 7,500.00 814.00 55.00 166.00 12.00 3,640.00 230.00 7.70 1.30 
88C1521.3.15.3 300 207.00 19.00 1,590.00 130.00 108,000.00 7,700.00 812.00 53.00 161.00 12.00 3,530.00 210.00 5.30 1.00 
88C1521.3.16.3 350 189.00 19.00 2,080.00 180.00 133,000.00 10,000.00 726.00 55.00 168.00 13.00 2,910.00 200.00 10.50 1.10 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 













































88C1521.3.9.3 0 107.40 9.80 -- 0.09 -- 0.05 0.07 0.04 0.06 0.05 0.01 0.04 0.25 0.60 
88C1521.3.10.3 50 114.20 8.50 -- 0.09 -- 0.05 0.11 0.05 0.06 0.05 0.02 0.04 -- 0.71 
88C1521.3.11.3 100 120.00 11.00 -- 0.08 -- 0.04 0.04 0.03 0.07 0.05 -- 0.02 -- 0.62 
88C1521.3.12.3 150 119.00 10.00 -- 0.08 -- 0.03 0.08 0.04 0.04 0.04 -- 0.03 0.08 0.90 
88C1521.3.13.3 200 123.00 12.00 -- 0.10 -- 0.03 0.10 0.05 0.13 0.07 0.02 0.05 0.70 0.91 
88C1521.3.14.3 250 153.00 13.00 0.02 0.09 -- 0.04 0.17 0.07 0.14 0.08 0.01 0.04 0.59 0.82 
88C1521.3.15.3 300 198.00 13.00 0.02 0.09 -- 0.04 0.20 0.07 -- 0.00 0.01 0.04 0.10 0.58 
88C1521.3.16.3 350 232.00 18.00 0.02 0.09 0.01 0.04 0.33 0.10 0.07 0.05 0.01 0.05 0.00 1.10 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 













































88C1521.3.9.3 0 -- 0.02 0.02 0.08 0.08 0.52 -- 0.02 0.01 0.01 0.01 0.01 0.09 0.09 
88C1521.3.10.3 50 -- 0.02 -- 0.07 -- 0.40 -- 0.02 0.05 0.04 0.01 0.01 -- 0.00 
88C1521.3.11.3 100 -- 0.02 -- 0.08 0.02 0.42 -- 0.02 -- 0.00 -- 0.00 0.04 0.06 
88C1521.3.12.3 150 0.02 0.02 0.01 0.08 -- 0.40 -- 0.02 0.02 0.02 0.00 0.01 -- 0.00 
88C1521.3.13.3 200 0.01 0.02 0.02 0.10 -- 0.47 0.02 0.04 0.03 0.02 0.01 0.01 -- 0.00 
88C1521.3.14.3 250 0.00 0.02 0.11 0.10 0.33 0.54 0.03 0.03 0.07 0.04 -- 0.00 -- 0.00 
88C1521.3.15.3 300 0.03 0.03 0.01 0.09 -- 0.47 0.00 0.03 0.02 0.02 0.02 0.02 -- 0.00 
88C1521.3.16.3 350 0.01 0.03 -- 0.09 -- 0.40 0.01 0.03 0.02 0.02 0.02 0.02 -- 0.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 













































88C1521.3.9.3 0 0.15 0.12 -- 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
88C1521.3.10.3 50 0.20 0.13 -- 0.03 -- 0.00 -- 0.00 -- 0.00 0.02 0.01 0.03 0.05 
88C1521.3.11.3 100 0.13 0.11 0.00 0.04 -- 0.00 -- 0.00 -- 0.00 0.02 0.02 -- 0.00 
88C1521.3.12.3 150 0.05 0.07 -- 0.04 -- 0.00 -- 0.00 0.02 0.03 -- 0.00 -- 0.00 
88C1521.3.13.3 200 0.10 0.10 0.02 0.04 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
88C1521.3.14.3 250 -- 0.00 -- 0.03 -- 0.00 -- 0.00 0.03 0.05 -- 0.00 0.04 0.05 
88C1521.3.15.3 300 -- 0.00 -- 0.03 -- 0.00 -- 0.00 0.07 0.06 -- 0.00 -- 0.00 
88C1521.3.16.3 350 0.13 0.11 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.12 0.09 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 














































88C1521.3.9.3 0 -- 0.00 -- 0.00 0.00 0.01 -- 0.00 -- 0.00 -- 0.00 -- 150.00 
88C1521.3.10.3 50 0.00 0.01 -- 0.00 0.01 0.02 -- 0.00 0.01 0.01 -- 0.00 80.00 150.00 
88C1521.3.11.3 100 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 0.00 0.01 -- 0.00 40.00 140.00 
88C1521.3.12.3 150 -- 0.00 0.05 0.07 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 140.00 
88C1521.3.13.3 200 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.02 0.04 30.00 130.00 
88C1521.3.14.3 250 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 0.03 0.02 -- 0.00 30.00 120.00 
88C1521.3.15.3 300 -- 0.00 0.17 0.12 -- 0.00 -- 0.00 -- 0.00 -- 0.00 180.00 130.00 
88C1521.3.16.3 350 -- 0.00 -- 0.00 0.01 0.01 -- 0.00 0.01 0.01 0.05 0.07 110.00 160.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 


































































88C1521.3.9.3 0 0.04 0.06 0.06 0.05 -- 0.03 -- 0.01 0.00 0.00 -- 0.00 
88C1521.3.10.3 50 0.01 0.05 0.05 0.05 0.03 0.05 0.01 0.01 0.00 0.00 -- 0.00 
88C1521.3.11.3 100 -- 0.04 0.06 0.05 0.01 0.04 -- 0.01 0.00 0.00 -- 0.00 
88C1521.3.12.3 150 0.01 0.05 0.04 0.04 -- 0.03 0.00 0.01 -- 0.00 0.00 0.00 
88C1521.3.13.3 200 0.10 0.07 0.09 0.07 0.01 0.04 0.00 0.01 0.01 0.00 -- 0.00 
88C1521.3.14.3 250 0.05 0.06 -- 0.00 0.04 0.05 0.00 0.01 0.01 0.01 0.00 0.00 
88C1521.3.15.3 300 0.06 0.07 0.05 0.05 -- 0.02 -- 0.01 0.01 0.00 -- 0.00 
88C1521.3.16.3 350 0.05 0.06 -- 0.00 0.04 0.05 0.01 0.01 -- 0.00 -- 0.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 







































88C1523.1.1.3 250 6.70 1.40 1.60 2.10 18.00 12.00 60.00 310.00 278,000.00 26,000.00 254,000.00 20,000.00 125.00 24.00 
88C1523.1.2.3 200 5.30 1.30 -- 0.80 10.00 11.00 300.00 330.00 306,000.00 36,000.00 276,000.00 31,000.00 85.70 6.50 
88C1523.1.3.3 150 2.71 0.87 -- 0.56 5.90 2.80 70.00 340.00 297,000.00 32,000.00 273,000.00 24,000.00 83.10 6.70 
88C1523.1.4.3 100 3.69 0.84 0.24 0.59 4.30 3.00 -- 250.00 299,000.00 33,000.00 323,000.00 37,000.00 87.90 7.60 
88C1523.1.5.3 50 1.95 0.97 0.32 0.65 8.30 5.90 150.00 400.00 291,000.00 30,000.00 272,000.00 25,000.00 80.10 6.90 
88C1523.1.6.3 0 2.47 0.81 0.08 0.39 7.40 9.10 -- 300.00 283,000.00 27,000.00 269,000.00 25,000.00 79.60 6.20 
88C1523.1.7.3 50 3.69 0.99 0.13 0.36 5.80 8.00 -- 350.00 289,000.00 27,000.00 309,000.00 35,000.00 89.40 6.60 
88C1523.1.8.3 100 4.30 1.20 -- 0.31 9.60 8.20 -- 300.00 278,000.00 26,000.00 280,000.00 22,000.00 86.30 7.60 
88C1523.1.9.3 150 5.40 1.50 -- 0.40 6.00 11.00 -- 370.00 307,000.00 36,000.00 270,000.00 24,000.00 77.60 5.90 
88C1523.1.10.3 200 6.50 1.80 -- 0.00 12.00 19.00 -- 260.00 272,000.00 28,000.00 271,000.00 28,000.00 71.50 5.70 
88C1523.1.11.3 250 10.10 1.70 0.07 0.47 -- 35.00 100.00 320.00 258,000.00 24,000.00 263,000.00 22,000.00 63.30 5.70 
88C1523.1.1.3 250 6.70 1.40 1.60 2.10 18.00 12.00 60.00 310.00 278,000.00 26,000.00 254,000.00 20,000.00 125.00 24.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 







































88C1523.1.1.3 250 204,000.00 26,000.00 79.00 17.00 800.00 1,100.00 3.90 1.30 47.00 13.00 33.00 24.00 4.46 0.68 
88C1523.1.2.3 200 168,000.00 13,000.00 44.00 15.00 1,400.00 1,300.00 4.10 1.00 40.00 13.00 14.00 21.00 3.11 0.47 
88C1523.1.3.3 150 185,000.00 15,000.00 73.00 15.00 1,950.00 940.00 4.10 1.30 29.00 11.00 17.00 22.00 2.80 0.51 
88C1523.1.4.3 100 173,000.00 13,000.00 71.00 14.00 600.00 1,100.00 3.50 1.00 20.00 10.00 28.00 19.00 2.67 0.57 
88C1523.1.5.3 50 171,000.00 11,000.00 85.00 18.00 600.00 1,000.00 3.50 1.10 38.00 12.00 11.00 21.00 2.97 0.55 
88C1523.1.6.3 0 179,000.00 15,000.00 74.00 15.00 1,300.00 970.00 3.40 1.10 26.00 11.00 39.00 20.00 2.62 0.42 
88C1523.1.7.3 50 177,000.00 16,000.00 51.00 15.00 530.00 930.00 3.40 1.10 27.00 14.00 31.00 26.00 3.50 0.56 
88C1523.1.8.3 100 199,000.00 21,000.00 58.00 16.00 1,100.00 1,100.00 5.60 1.20 39.00 14.00 50.00 24.00 3.31 0.82 
88C1523.1.9.3 150 187,000.00 22,000.00 83.00 18.00 1,820.00 990.00 3.70 1.20 36.00 14.00 47.00 26.00 3.93 0.80 
88C1523.1.10.3 200 186,000.00 19,000.00 99.00 20.00 1,000.00 1,100.00 3.60 1.10 46.00 17.00 37.00 23.00 5.00 1.20 
88C1523.1.11.3 250 170,000.00 14,000.00 117.00 23.00 800.00 1,100.00 4.20 1.00 43.00 14.00 40.00 23.00 6.20 1.00 
88C1523.1.1.3 250 204,000.00 26,000.00 79.00 17.00 800.00 1,100.00 3.90 1.30 47.00 13.00 33.00 24.00 4.46 0.68 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 






































88C1523.1.1.3 250 155.00 20.00 2,290.00 210.00 168,000.00 21,000.00 517.00 41.00 160.00 16.00 2,290.00 270.00 13.90 1.70 
88C1523.1.2.3 200 168.00 22.00 1,960.00 200.00 107,000.00 11,000.00 582.00 46.00 150.00 11.00 2,370.00 180.00 9.90 1.30 
88C1523.1.3.3 150 183.00 23.00 1,450.00 150.00 92,100.00 8,700.00 591.00 42.00 153.00 16.00 2,670.00 240.00 7.20 1.20 
88C1523.1.4.3 100 182.00 25.00 1,200.00 120.00 102,000.00 14,000.00 654.00 47.00 155.00 19.00 3,010.00 270.00 5.52 0.97 
88C1523.1.5.3 50 189.00 16.00 1,230.00 120.00 88,800.00 8,700.00 673.00 67.00 151.00 15.00 3,040.00 240.00 6.00 1.10 
88C1523.1.6.3 0 198.00 21.00 1,131.00 90.00 93,100.00 7,200.00 701.00 64.00 166.00 19.00 3,150.00 370.00 5.50 1.00 
88C1523.1.7.3 50 183.00 16.00 1,560.00 200.00 98,700.00 6,800.00 629.00 50.00 159.00 21.00 2,880.00 280.00 6.90 1.20 
88C1523.1.8.3 100 193.00 26.00 1,520.00 170.00 108,000.00 10,000.00 573.00 32.00 141.00 10.00 2,760.00 270.00 7.60 1.90 
88C1523.1.9.3 150 118.00 14.00 1,630.00 150.00 107,500.00 7,900.00 555.00 46.00 153.00 15.00 2,280.00 220.00 9.80 1.50 
88C1523.1.10.3 200 95.90 7.00 2,000.00 250.00 124,000.00 10,000.00 502.00 46.00 169.00 20.00 2,100.00 190.00 10.80 1.40 
88C1523.1.11.3 250 80.00 7.90 2,990.00 430.00 140,000.00 12,000.00 446.00 32.00 156.80 9.50 1,850.00 190.00 14.00 1.80 
88C1523.1.1.3 250 155.00 20.00 2,290.00 210.00 168,000.00 21,000.00 517.00 41.00 160.00 16.00 2,290.00 270.00 13.90 1.70 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 





































88C1523.1.1.3 250 260.00 31.00 0.08 0.14 0.08 0.13 0.16 0.08 0.36 0.17 -- 0.10 -- 0.27 
88C1523.1.2.3 200 227.00 25.00 0.07 0.15 0.15 0.14 0.02 0.03 0.06 0.05 -- 0.10 -- 0.30 
88C1523.1.3.3 150 212.00 24.00 0.07 0.13 0.79 0.43 0.04 0.04 0.07 0.06 0.03 0.11 0.12 0.48 
88C1523.1.4.3 100 184.00 22.00 0.21 0.21 2.90 3.70 0.04 0.05 0.16 0.09 0.01 0.10 0.08 0.83 
88C1523.1.5.3 50 177.00 18.00 -- 0.15 0.06 0.11 0.07 0.04 0.05 0.05 0.03 0.08 -- 2.10 
88C1523.1.6.3 0 191.00 26.00 0.04 0.14 0.04 0.11 0.04 0.03 0.02 0.04 -- 0.10 -- 34.00 
88C1523.1.7.3 50 180.00 17.00 0.08 0.18 0.01 0.09 0.09 0.05 0.08 0.06 0.00 0.10 -- 0.48 
88C1523.1.8.3 100 214.00 22.00 0.00 0.16 0.00 0.09 0.05 0.04 0.04 0.05 -- 0.08 0.51 0.57 
88C1523.1.9.3 150 264.00 28.00 0.07 0.18 0.06 0.10 0.08 0.05 0.06 0.05 -- 0.10 0.24 0.40 
88C1523.1.10.3 200 244.00 21.00 0.09 0.19 0.11 0.12 0.08 0.05 0.04 0.05 0.00 0.10 0.15 0.31 
88C1523.1.11.3 250 314.00 28.00 -- 0.17 0.09 0.10 0.16 0.06 0.18 0.09 -- 0.09 0.01 0.24 
88C1523.1.1.3 250 260.00 31.00 0.08 0.14 0.08 0.13 0.16 0.08 0.36 0.17 -- 0.10 -- 0.27 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 





































88C1523.1.1.3 250 0.03 0.07 -- 0.06 0.13 0.34 0.03 0.02 0.10 0.06 0.02 0.02 0.09 0.09 
88C1523.1.2.3 200 0.05 0.06 0.06 0.07 -- 0.21 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 
88C1523.1.3.3 150 0.06 0.06 -- 0.07 -- 0.23 0.03 0.02 0.02 0.02 -- 0.00 -- 0.00 
88C1523.1.4.3 100 0.03 0.06 0.03 0.07 -- 0.25 0.03 0.02 0.01 0.02 -- 0.00 0.05 0.07 
88C1523.1.5.3 50 0.03 0.06 0.08 0.08 0.09 0.33 0.01 0.02 -- 0.00 0.03 0.02 -- 0.00 
88C1523.1.6.3 0 0.00 0.06 0.05 0.09 -- 0.31 0.03 0.02 0.02 0.02 -- 0.00 -- 0.00 
88C1523.1.7.3 50 0.02 0.05 -- 0.07 -- 0.24 0.01 0.01 -- 0.00 0.03 0.02 -- 0.00 
88C1523.1.8.3 100 -- 0.06 -- 0.08 0.32 0.38 0.03 0.02 0.01 0.02 -- 0.00 0.03 0.05 
88C1523.1.9.3 150 -- 0.06 0.04 0.07 0.20 0.33 0.04 0.03 0.02 0.02 0.01 0.01 -- 0.00 
88C1523.1.10.3 200 0.09 0.06 -- 0.06 -- 0.31 0.02 0.02 0.03 0.02 0.02 0.02 -- 0.00 
88C1523.1.11.3 250 0.04 0.06 0.02 0.08 0.08 0.36 0.03 0.02 0.01 0.01 -- 0.00 -- 0.00 
88C1523.1.1.3 250 0.03 0.07 -- 0.06 0.13 0.34 0.03 0.02 0.10 0.06 0.02 0.02 0.09 0.09 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 





































88C1523.1.1.3 250 0.04 0.13 0.03 0.03 0.03 0.05 -- 0.00 0.05 0.06 -- 0.00 -- 0.00 
88C1523.1.2.3 200 -- 0.08 -- 0.00 0.05 0.07 0.02 0.02 0.03 0.05 -- 0.00 0.02 0.04 
88C1523.1.3.3 150 -- 0.10 -- 0.00 0.08 0.09 0.00 0.01 -- 0.00 -- 0.00 -- 0.00 
88C1523.1.4.3 100 0.08 0.13 0.06 0.04 -- 0.00 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 
88C1523.1.5.3 50 0.08 0.13 -- 0.00 0.06 0.08 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
88C1523.1.6.3 0 0.04 0.11 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
88C1523.1.7.3 50 -- 0.08 0.03 0.03 -- 0.00 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 
88C1523.1.8.3 100 0.02 0.15 -- 0.00 0.17 0.13 0.00 0.01 -- 0.00 -- 0.00 -- 0.00 
88C1523.1.9.3 150 0.06 0.14 0.06 0.04 -- 0.00 0.00 0.01 0.07 0.07 -- 0.00 -- 0.00 
88C1523.1.10.3 200 0.09 0.11 0.03 0.03 0.17 0.13 -- 0.00 0.05 0.06 -- 0.00 -- 0.00 
88C1523.1.11.3 250 -- 0.06 -- 0.00 -- 0.00 -- 0.00 0.02 0.04 -- 0.00 0.02 0.04 
88C1523.1.1.3 250 0.04 0.13 0.03 0.03 0.03 0.05 -- 0.00 0.05 0.06 -- 0.00 -- 0.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 






































88C1523.1.1.3 250 0.02 0.04 -- 0.00 -- 0.00 0.06 0.06 0.05 0.06 0.10 0.07 80.00 130.00 
88C1523.1.2.3 200 0.01 0.04 -- 0.00 -- 0.00 -- 0.00 -- 0.04 0.09 0.07 120.00 140.00 
88C1523.1.3.3 150 0.01 0.04 -- 0.00 0.01 0.01 0.05 0.05 -- 0.04 -- 0.00 120.00 130.00 
88C1523.1.4.3 100 0.02 0.04 0.05 0.07 -- 0.00 -- 0.00 0.03 0.05 -- 0.00 -- 120.00 
88C1523.1.5.3 50 -- 0.03 -- 0.00 -- 0.00 -- 0.00 0.03 0.05 -- 0.00 60.00 130.00 
88C1523.1.6.3 0 0.04 0.05 -- 0.00 -- 0.00 -- 0.00 -- 0.05 0.03 0.04 150.00 150.00 
88C1523.1.7.3 50 -- 0.02 -- 0.00 0.03 0.02 -- 0.00 -- 0.03 -- 0.00 70.00 120.00 
88C1523.1.8.3 100 0.01 0.04 -- 0.00 0.03 0.02 -- 0.00 0.02 0.04 -- 0.00 -- 110.00 
88C1523.1.9.3 150 0.02 0.03 -- 0.00 0.00 0.01 -- 0.00 0.00 0.03 0.08 0.07 90.00 150.00 
88C1523.1.10.3 200 -- 0.03 0.03 0.06 -- 0.00 0.03 0.04 -- 0.04 0.11 0.08 120.00 130.00 
88C1523.1.11.3 250 0.02 0.04 0.11 0.11 0.02 0.02 -- 0.00 0.01 0.04 0.10 0.08 -- 120.00 
88C1523.1.1.3 250 0.02 0.04 -- 0.00 -- 0.00 0.06 0.06 0.05 0.06 0.10 0.07 80.00 130.00 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 


































































88C1523.1.1.3 250 0.14 0.09 0.11 0.10 0.09 0.05 0.01 0.00 0.01 0.01 0.01 0.01 
88C1523.1.2.3 200 0.03 0.06 -- 0.05 0.02 0.04 0.00 0.00 0.00 0.01 -- 0.00 
88C1523.1.3.3 150 0.04 0.06 0.00 0.05 0.03 0.05 -- 0.01 -- 0.00 0.00 0.01 
88C1523.1.4.3 100 -- 0.00 0.05 0.09 -- 0.03 -- 0.11 -- 0.01 -- 0.00 
88C1523.1.5.3 50 0.00 0.05 0.06 0.07 0.02 0.03 0.00 0.01 -- 0.00 -- 0.00 
88C1523.1.6.3 0 -- 0.04 0.08 0.07 -- 0.03 0.01 0.00 -- 0.01 0.00 0.01 
88C1523.1.7.3 50 0.03 0.06 0.03 0.06 0.03 0.04 -- 0.00 0.00 0.01 -- 0.00 
88C1523.1.8.3 100 0.06 0.07 0.01 0.06 0.02 0.05 0.00 0.00 -- 0.00 -- 0.00 
88C1523.1.9.3 150 0.03 0.06 0.08 0.08 -- 0.03 -- 0.00 -- 0.00 0.00 0.00 
88C1523.1.10.3 200 0.02 0.06 0.05 0.07 -- 0.03 -- 0.00 -- 0.00 -- 0.00 
88C1523.1.11.3 250 -- 0.00 0.08 0.06 -- 0.03 -- 0.01 0.00 0.01 -- 0.00 
88C1523.1.1.3 250 0.14 0.09 0.11 0.10 0.09 0.05 0.01 0.00 0.01 0.01 0.01 0.01 
Table B1. In situ elemental data from Red Cone orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 















































92C1771.3.1.3 350 1.18 0.41 -- 0.00 3.80 3.70 67.00 20.00 361,000.00 36,000.00 409,000.00 41,000.00 311.00 31.00 
92C1771.3.2.3 300 2.05 0.52 0.59 0.67 -- 3.00 48.00 19.00 384,000.00 35,000.00 393,000.00 39,000.00 272.00 27.00 
92C1771.3.3.3 250 1.94 0.57 -- 0.00 0.40 2.90 49.00 18.00 368,000.00 38,000.00 375,000.00 37,000.00 344.00 26.00 
92C1771.3.4.3 200 1.87 0.56 2.00 1.90 3.30 3.40 50.00 17.00 391,000.00 37,000.00 389,000.00 39,000.00 280.00 27.00 
92C1771.3.5.3 150 1.31 0.46 -- 0.00 1.60 2.90 36.00 17.00 385,000.00 39,000.00 386,000.00 40,000.00 371.00 31.00 
92C1771.3.6.3 100 1.75 0.57 1.60 3.20 3.70 3.80 34.00 13.00 382,000.00 35,000.00 363,000.00 33,000.00 286.00 31.00 
92C1771.3.7.3 50 1.37 0.48 -- 0.00 0.30 3.00 32.00 16.00 383,000.00 39,000.00 398,000.00 39,000.00 285.00 28.00 
92C1771.3.8.3 0 1.25 0.52 -- 0.00 -- 2.50 48.00 17.00 378,000.00 33,000.00 373,000.00 31,000.00 283.00 29.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study. Data points are identified by their date of collection. Previous 














































92C1771.3.1.3 350 217,000.00 20,000.00 63.00 11.00 2,280.00 660.00 8.10 1.20 46.20 7.10 63.00 19.00 7.16 0.86 
92C1771.3.2.3 300 210,000.00 17,000.00 79.00 14.00 2,240.00 720.00 8.50 1.10 42.30 8.30 48.00 18.00 7.06 0.77 
92C1771.3.3.3 250 202,000.00 19,000.00 88.00 13.00 2,490.00 620.00 7.90 1.20 47.40 9.20 45.00 16.00 6.70 0.81 
92C1771.3.4.3 200 210,000.00 18,000.00 94.00 13.00 2,230.00 690.00 7.64 0.91 41.70 8.30 53.00 18.00 6.64 0.81 
92C1771.3.5.3 150 213,000.00 19,000.00 91.00 14.00 3,050.00 590.00 8.00 1.10 39.00 11.00 43.00 20.00 6.68 0.84 
92C1771.3.6.3 100 207,000.00 17,000.00 76.00 11.00 2,520.00 680.00 7.73 0.97 38.70 9.70 43.00 19.00 6.64 0.82 
92C1771.3.7.3 50 212,000.00 19,000.00 85.00 14.00 2,580.00 640.00 8.10 1.20 42.00 7.90 53.00 18.00 6.86 0.81 
92C1771.3.8.3 0 210,000.00 18,000.00 84.00 13.00 1,790.00 780.00 8.40 1.20 50.10 8.80 34.00 23.00 6.66 0.82 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 














































92C1771.3.1.3 350 274.00 28.00 1,630.00 160.00 107,200.00 9,900.00 585.00 47.00 188.00 15.00 2,410.00 200.00 3.12 0.76 
92C1771.3.2.3 300 244.00 24.00 1,620.00 140.00 105,900.00 8,400.00 570.00 41.00 178.00 13.00 2,350.00 170.00 3.04 0.85 
92C1771.3.3.3 250 227.00 25.00 1,550.00 150.00 101,900.00 9,500.00 526.00 44.00 171.00 14.00 2,210.00 180.00 12.90 1.50 
92C1771.3.4.3 200 220.00 19.00 1,650.00 150.00 107,200.00 8,600.00 544.00 42.00 182.00 14.00 2,270.00 150.00 2.83 0.73 
92C1771.3.5.3 150 216.00 22.00 1,650.00 140.00 111,000.00 10,000.00 542.00 43.00 184.00 15.00 2,230.00 170.00 12.10 1.20 
92C1771.3.6.3 100 213.00 20.00 1,660.00 150.00 110,900.00 9,100.00 539.00 38.00 179.00 13.00 2,220.00 170.00 2.70 0.65 
92C1771.3.7.3 50 211.00 20.00 1,700.00 160.00 113,900.00 9,800.00 542.00 41.00 185.00 13.00 2,240.00 160.00 3.18 0.82 
92C1771.3.8.3 0 211.00 20.00 1,660.00 140.00 112,500.00 8,700.00 533.00 39.00 184.00 13.00 2,180.00 150.00 3.10 0.76 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 













































92C1771.3.1.3 350 109.00 12.00 0.10 0.10 0.01 0.04 0.12 0.05 0.04 0.04 0.00 0.06 11.00 20.00 
92C1771.3.2.3 300 102.00 8.30 0.07 0.09 0.04 0.06 0.12 0.04 0.04 0.04 -- 0.03 13.00 17.00 
92C1771.3.3.3 250 100.00 11.00 0.08 0.09 0.19 0.09 0.11 0.07 0.38 0.15 -- 0.05 10.00 17.00 
92C1771.3.4.3 200 105.00 11.00 0.06 0.10 0.01 0.05 0.15 0.06 0.07 0.05 -- 0.03 18.00 18.00 
92C1771.3.5.3 150 106.00 10.00 0.02 0.09 0.14 0.08 0.12 0.05 0.19 0.11 -- 0.04 25.00 18.00 
92C1771.3.6.3 100 107.60 9.90 0.03 0.08 -- 0.05 0.11 0.06 0.09 0.05 -- 0.03 17.00 16.00 
92C1771.3.7.3 50 117.00 10.00 0.04 0.08 0.03 0.06 0.05 0.04 -- 0.00 -- 0.04 -- 9.00 
92C1771.3.8.3 0 108.80 9.10 0.03 0.06 0.01 0.05 0.07 0.04 -- 0.00 -- 0.04 17.00 17.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 













































92C1771.3.1.3 350 0.02 0.02 0.02 0.10 -- 0.41 -- 0.03 0.02 0.02 -- 0.00 -- 0.00 
92C1771.3.2.3 300 0.02 0.02 -- 0.10 0.19 0.58 -- 0.02 0.02 0.02 0.01 0.01 -- 0.00 
92C1771.3.3.3 250 0.01 0.02 -- 0.10 0.69 0.65 0.07 0.04 0.07 0.04 -- 0.00 0.16 0.12 
92C1771.3.4.3 200 0.01 0.03 0.08 0.13 0.11 0.61 0.01 0.02 -- 0.00 -- 0.00 -- 0.00 
92C1771.3.5.3 150 -- 0.02 0.12 0.12 0.63 0.60 0.05 0.03 0.03 0.02 0.02 0.02 -- 0.00 
92C1771.3.6.3 100 0.01 0.02 0.00 0.11 0.07 0.57 0.01 0.04 0.01 0.01 0.03 0.02 -- 0.00 
92C1771.3.7.3 50 0.02 0.03 0.12 0.11 0.03 0.56 -- 0.04 0.01 0.02 0.02 0.02 0.19 0.12 
92C1771.3.8.3 0 -- 0.02 -- 0.10 0.03 0.54 -- 0.04 -- 0.00 -- 0.00 -- 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 













































92C1771.3.1.3 350 0.12 0.12 0.01 0.04 -- 0.00 0.01 0.01 -- 0.00 -- 0.00 -- 0.00 
92C1771.3.2.3 300 0.12 0.12 -- 0.04 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.3.3.3 250 -- 0.00 0.02 0.03 0.11 0.11 -- 0.00 -- 0.00 -- 0.00 0.08 0.07 
92C1771.3.4.3 200 0.17 0.13 0.10 0.07 -- 0.00 0.01 0.01 -- 0.00 -- 0.00 -- 0.00 
92C1771.3.5.3 150 0.12 0.11 0.06 0.05 0.09 0.10 0.02 0.02 -- 0.00 0.01 0.01 -- 0.00 
92C1771.3.6.3 100 0.06 0.08 -- 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.3.7.3 50 0.09 0.10 -- 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.3.8.3 0 0.17 0.13 -- 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.07 0.07 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 














































92C1771.3.1.3 350 0.00 0.01 -- 0.00 0.01 0.01 -- 0.00 0.03 0.02 -- 0.00 -- 130.00 
92C1771.3.2.3 300 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 150.00 150.00 
92C1771.3.3.3 250 0.02 0.02 0.03 0.05 -- 0.00 -- 0.00 0.02 0.02 -- 0.00 70.00 130.00 
92C1771.3.4.3 200 0.01 0.01 -- 0.00 -- 0.00 -- 0.00 0.02 0.02 -- 0.00 -- 130.00 
92C1771.3.5.3 150 -- 0.00 0.03 0.06 -- 0.00 -- 0.00 0.02 0.02 -- 0.00 0.00 140.00 
92C1771.3.6.3 100 -- 0.00 0.19 0.14 -- 0.00 -- 0.00 0.05 0.04 -- 0.00 130.00 140.00 
92C1771.3.7.3 50 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 120.00 
92C1771.3.8.3 0 0.03 0.02 -- 0.00 -- 0.00 -- 0.00 0.01 0.01 -- 0.00 -- 150.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 


































































92C1771.3.1.3 350 -- 0.06 -- 0.00 0.00 0.03 -- 0.00 -- 0.00 0.00 0.00 
92C1771.3.2.3 300 -- 0.04 0.18 0.10 0.02 0.04 0.01 0.01 -- 0.00 -- 0.00 
92C1771.3.3.3 250 -- 0.00 0.20 0.12 0.08 0.05 -- 0.00 0.00 0.01 0.01 0.01 
92C1771.3.4.3 200 0.01 0.04 0.07 0.06 0.01 0.03 -- 0.00 -- 0.00 0.01 0.00 
92C1771.3.5.3 150 0.04 0.06 0.06 0.05 0.01 0.03 -- 0.00 -- 0.00 0.01 0.01 
92C1771.3.6.3 100 0.05 0.07 0.01 0.03 0.01 0.03 -- 0.00 0.00 0.00 0.00 0.00 
92C1771.3.7.3 50 -- 0.04 0.06 0.06 0.01 0.03 -- 0.00 0.00 0.01 0.00 0.00 
92C1771.3.8.3 0 -- 0.06 0.04 0.05 0.01 0.03 -- 0.00 -- 0.00 -- 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 















































92C1771.3.9.3 50 1.95 0.68 -- 0.00 -- 2.70 26.00 17.00 391,000.00 34,000.00 390,000.00 34,000.00 300.00 31.00 
92C1771.3.10.3 100 1.92 0.49 2.00 1.70 2.10 3.00 4.00 14.00 345,000.00 30,000.00 356,000.00 35,000.00 374.00 42.00 
92C1771.3.11.3 150 1.16 0.56 -- 0.00 -- 2.40 24.00 14.00 391,000.00 35,000.00 374,000.00 32,000.00 300.00 28.00 
92C1771.3.12.3 200 1.05 0.46 0.75 0.65 2.40 3.00 24.00 18.00 374,000.00 35,000.00 372,000.00 36,000.00 471.00 47.00 
92C1771.3.13.3 250 1.71 0.55 0.39 0.44 1.70 2.80 45.00 16.00 403,000.00 39,000.00 386,000.00 34,000.00 289.00 26.00 
92C1771.3.14.3 300 1.48 0.60 0.68 0.53 2.00 3.30 38.00 19.00 408,000.00 41,000.00 412,000.00 38,000.00 294.00 29.00 
92C1771.3.15.3 350 1.39 0.43 -- 0.00 -- 2.80 46.00 16.00 400,000.00 37,000.00 411,000.00 37,000.00 286.00 28.00 
92C1771.3.16.3 400 0.85 0.43 0.36 0.35 1.90 2.90 70.00 14.00 403,000.00 38,000.00 428,000.00 43,000.00 329.00 34.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 















































92C1771.3.9.3 50 212,000.00 17,000.00 93.00 15.00 1,830.00 610.00 7.90 1.10 40.90 8.40 51.00 17.00 7.56 0.91 
92C1771.3.10.3 100 188,000.00 16,000.00 88.00 12.00 1,830.00 690.00 7.50 1.10 50.00 9.20 38.00 22.00 6.48 0.78 
92C1771.3.11.3 150 217,000.00 18,000.00 99.00 14.00 1,710.00 700.00 7.48 0.94 43.00 11.00 37.00 21.00 7.61 0.88 
92C1771.3.12.3 200 205,000.00 18,000.00 96.00 13.00 1,910.00 720.00 7.70 1.10 51.00 11.00 60.00 24.00 7.00 0.76 
92C1771.3.13.3 250 216,000.00 18,000.00 76.00 12.00 1,940.00 710.00 8.00 1.20 42.50 8.40 45.00 24.00 7.13 0.81 
92C1771.3.14.3 300 220,000.00 20,000.00 100.00 13.00 2,380.00 690.00 8.30 1.20 45.70 9.90 41.00 20.00 7.34 0.86 
92C1771.3.15.3 350 216,000.00 18,000.00 87.00 14.00 1,880.00 690.00 8.10 1.10 44.70 7.80 49.00 21.00 7.23 0.88 
92C1771.3.16.3 400 223,000.00 22,000.00 63.00 11.00 1,770.00 690.00 8.60 1.10 46.90 9.60 46.00 22.00 7.80 1.10 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 














































92C1771.3.9.3 50 219.00 21.00 1,720.00 150.00 115,300.00 9,500.00 539.00 39.00 185.00 14.00 2,200.00 160.00 3.30 0.78 
92C1771.3.10.3 100 199.00 18.00 1,560.00 140.00 104,700.00 8,900.00 491.00 36.00 172.00 13.00 2,060.00 150.00 21.00 4.00 
92C1771.3.11.3 150 223.00 19.00 1,720.00 150.00 114,900.00 9,100.00 542.00 37.00 187.00 15.00 2,220.00 160.00 2.59 0.70 
92C1771.3.12.3 200 217.00 21.00 1,660.00 160.00 111,000.00 9,600.00 537.00 42.00 181.00 13.00 2,230.00 170.00 18.30 2.00 
92C1771.3.13.3 250 230.00 21.00 1,690.00 140.00 111,200.00 9,100.00 545.00 38.00 183.00 13.00 2,270.00 150.00 3.13 0.74 
92C1771.3.14.3 300 246.00 22.00 1,670.00 140.00 110,800.00 8,800.00 560.00 39.00 181.00 13.00 2,390.00 150.00 3.89 0.77 
92C1771.3.15.3 350 258.00 22.00 1,670.00 150.00 108,800.00 8,400.00 569.00 41.00 183.00 12.00 2,400.00 170.00 3.70 0.91 
92C1771.3.16.3 400 286.00 27.00 1,680.00 160.00 112,600.00 9,700.00 584.00 45.00 184.00 15.00 2,420.00 180.00 2.82 0.69 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 













































92C1771.3.9.3 50 107.00 10.00 -- 0.08 0.04 0.06 0.07 0.05 0.03 0.03 0.01 0.04 -- 8.50 
92C1771.3.10.3 100 101.10 9.50 0.04 0.08 0.16 0.09 0.17 0.07 0.28 0.12 0.03 0.07 13.00 15.00 
92C1771.3.11.3 150 104.00 8.50 -- 0.07 -- 0.05 0.07 0.05 0.02 0.03 -- 0.04 3.00 11.00 
92C1771.3.12.3 200 106.00 11.00 -- 0.06 0.48 0.14 0.31 0.09 0.70 0.22 -- 0.05 27.00 20.00 
92C1771.3.13.3 250 107.00 10.00 0.10 0.11 -- 0.04 0.13 0.06 0.06 0.05 0.01 0.05 6.00 13.00 
92C1771.3.14.3 300 100.70 9.70 -- 0.08 0.04 0.05 0.14 0.06 0.09 0.05 0.01 0.05 4.00 13.00 
92C1771.3.15.3 350 106.00 9.40 -- 0.06 0.03 0.06 0.13 0.04 0.04 0.04 -- 0.04 2.80 8.90 
92C1771.3.16.3 400 106.30 9.10 -- 0.07 -- 0.05 0.16 0.06 0.05 0.04 -- 0.04 -- 6.60 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 













































92C1771.3.9.3 50 0.03 0.02 0.09 0.10 0.68 0.60 -- 0.02 -- 0.00 0.02 0.02 -- 0.00 
92C1771.3.10.3 100 -- 0.02 0.11 0.08 0.33 0.56 0.01 0.04 0.04 0.03 -- 0.00 -- 0.00 
92C1771.3.11.3 150 0.02 0.02 -- 0.06 0.25 0.56 0.04 0.04 0.03 0.03 -- 0.00 -- 0.00 
92C1771.3.12.3 200 -- 0.02 0.02 0.07 1.12 0.63 0.07 0.06 0.09 0.04 0.01 0.02 0.14 0.11 
92C1771.3.13.3 250 0.01 0.02 -- 0.06 0.62 0.61 0.03 0.04 -- 0.00 0.01 0.01 -- 0.00 
92C1771.3.14.3 300 -- 0.02 0.07 0.07 0.25 0.49 0.01 0.04 -- 0.00 0.03 0.02 -- 0.00 
92C1771.3.15.3 350 -- 0.02 0.05 0.07 -- 0.43 -- 0.04 0.01 0.02 0.03 0.02 -- 0.00 
92C1771.3.16.3 400 0.01 0.02 0.03 0.07 0.24 0.54 -- 0.02 -- 0.00 0.02 0.02 -- 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 













































92C1771.3.9.3 50 -- 0.00 -- 0.03 0.15 0.13 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.3.10.3 100 0.06 0.08 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.02 0.02 -- 0.00 
92C1771.3.11.3 150 0.29 0.20 -- 0.04 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.3.12.3 200 0.14 0.12 -- 0.06 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.10 0.08 
92C1771.3.13.3 250 0.09 0.10 -- 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.3.14.3 300 0.21 0.15 -- 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.3.15.3 350 -- 0.00 -- 0.04 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.06 0.07 
92C1771.3.16.3 400 0.22 0.15 -- 0.04 -- 0.00 -- 0.00 -- 0.00 0.03 0.02 0.12 0.09 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 














































92C1771.3.9.3 50 0.00 0.01 0.05 0.07 0.02 0.02 -- 0.00 0.00 0.01 -- 0.00 210.00 120.00 
92C1771.3.10.3 100 0.00 0.01 -- 0.00 -- 0.00 -- 0.00 0.01 0.01 -- 0.00 140.00 150.00 
92C1771.3.11.3 150 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 0.02 0.02 -- 0.00 50.00 130.00 
92C1771.3.12.3 200 0.03 0.02 -- 0.00 -- 0.00 -- 0.00 0.02 0.02 0.11 0.10 0.00 120.00 
92C1771.3.13.3 250 0.01 0.01 -- 0.00 -- 0.00 0.03 0.04 0.03 0.02 -- 0.00 70.00 160.00 
92C1771.3.14.3 300 0.02 0.02 -- 0.00 0.04 0.03 -- 0.00 -- 0.00 -- 0.00 140.00 140.00 
92C1771.3.15.3 350 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 90.00 140.00 
92C1771.3.16.3 400 0.02 0.02 0.19 0.13 0.01 0.01 -- 0.00 0.01 0.01 -- 0.00 60.00 130.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 


































































92C1771.3.9.3 50 -- 0.03 0.01 0.04 -- 0.03 -- 0.00 0.00 0.00 -- 0.00 
92C1771.3.10.3 100 -- 0.06 0.20 0.11 0.08 0.05 -- 0.00 0.00 0.00 0.01 0.01 
92C1771.3.11.3 150 0.00 0.06 0.04 0.06 0.02 0.03 -- 0.00 -- 0.00 0.00 0.00 
92C1771.3.12.3 200 0.20 0.11 0.15 0.10 0.12 0.07 -- 0.00 0.00 0.00 0.02 0.01 
92C1771.3.13.3 250 0.04 0.06 -- 0.04 0.02 0.04 0.00 0.01 -- 0.00 -- 0.00 
92C1771.3.14.3 300 0.06 0.08 0.09 0.08 0.01 0.03 -- 0.00 -- 0.00 -- 0.00 
92C1771.3.15.3 350 -- 0.00 -- 0.03 0.03 0.03 0.00 0.01 0.00 0.01 0.00 0.00 
92C1771.3.16.3 400 -- 0.06 0.05 0.07 -- 0.02 -- 0.00 0.00 0.01 0.00 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 













































92C1771.2.1.3 450 3.01 0.65 0.26 0.39 1.00 2.80 41.00 14.00 370,000.00 33,000.00 382,000.00 31,000.00 290.00 11.00 
92C1771.2.2.3 400 2.84 0.79 -- 0.00 -- 2.30 39.00 17.00 377,000.00 34,000.00 396,000.00 35,000.00 311.00 45.00 
92C1771.2.3.3 350 2.51 0.58 -- 0.00 2.50 2.60 49.00 14.00 414,000.00 32,000.00 415,000.00 39,000.00 150.00 10.00 
92C1771.2.4.3 300 2.84 0.70 0.16 0.23 1.10 2.60 37.00 16.00 418,000.00 39,000.00 416,000.00 40,000.00 140.00 14.00 
92C1771.2.5.3 250 3.06 0.64 -- 0.00 1.10 2.70 45.00 13.00 406,000.00 41,000.00 408,000.00 43,000.00 211.00 29.00 
92C1771.2.6.3 200 3.33 0.71 -- 0.00 1.40 2.10 48.00 16.00 428,000.00 37,000.00 420,000.00 35,000.00 149.00 14.00 
92C1771.2.7.3 150 2.75 0.51 -- 0.00 1.00 3.00 44.00 14.00 404,000.00 35,000.00 401,000.00 33,000.00 136.00 12.00 
92C1771.2.8.3 100 2.60 0.62 0.08 0.16 1.80 2.80 30.00 15.00 416,000.00 44,000.00 410,000.00 39,000.00 139.00 14.00 
92C1771.2.10.3 50 3.60 0.66 -- 0.00 2.50 2.90 18.50 9.40 393,000.00 32,000.00 409,000.00 39,000.00 134.00 13.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 













































92C1771.2.1.3 450 218,000.00 19,000.00 72.00 12.00 1,600.00 720.00 9.60 1.20 68.40 8.50 65.00 23.00 6.89 0.68 
92C1771.2.2.3 400 217,000.00 19,000.00 106.00 11.00 2,520.00 830.00 10.20 1.30 71.00 12.00 77.00 20.00 5.74 0.76 
92C1771.2.3.3 350 226,000.00 19,000.00 97.00 13.00 1,740.00 510.00 8.70 1.20 55.80 9.10 65.00 19.00 4.60 0.54 
92C1771.2.4.3 300 223,000.00 20,000.00 238.00 21.00 1,810.00 700.00 9.90 1.30 61.00 10.00 64.00 23.00 5.06 0.72 
92C1771.2.5.3 250 221,000.00 24,000.00 299.00 34.00 2,170.00 730.00 10.50 1.70 69.00 10.00 60.00 23.00 5.85 0.67 
92C1771.2.6.3 200 232,000.00 19,000.00 330.00 28.00 1,750.00 630.00 11.20 1.40 78.00 12.00 67.00 23.00 5.44 0.64 
92C1771.2.7.3 150 227,000.00 20,000.00 310.00 25.00 1,980.00 580.00 9.50 1.30 73.00 11.00 95.00 22.00 5.49 0.78 
92C1771.2.8.3 100 227,000.00 20,000.00 280.00 23.00 2,370.00 700.00 10.00 1.40 72.00 11.00 75.00 20.00 4.98 0.68 
92C1771.2.10.3 50 224,000.00 19,000.00 280.00 22.00 1,340.00 750.00 10.30 1.10 71.30 9.20 65.00 21.00 4.76 0.64 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 












































92C1771.2.1.3 450 169.00 16.00 2,250.00 200.00 146,000.00 11,000.00 407.00 30.00 214.00 16.00 1,385.00 97.00 11.00 1.40 
92C1771.2.2.3 400 187.00 17.00 2,190.00 200.00 141,000.00 12,000.00 406.00 31.00 204.00 16.00 1,393.00 99.00 17.30 3.50 
92C1771.2.3.3 350 189.00 17.00 2,210.00 190.00 142,000.00 12,000.00 415.00 31.00 210.00 17.00 1,470.00 110.00 7.30 1.80 
92C1771.2.4.3 300 201.00 20.00 2,230.00 210.00 141,000.00 12,000.00 421.00 34.00 211.00 18.00 1,480.00 110.00 4.04 0.76 
92C1771.2.5.3 250 196.00 21.00 2,160.00 210.00 137,000.00 14,000.00 406.00 38.00 204.00 20.00 1,430.00 140.00 17.80 5.30 
92C1771.2.6.3 200 209.00 18.00 2,290.00 200.00 144,000.00 12,000.00 430.00 34.00 218.00 17.00 1,520.00 120.00 4.93 0.81 
92C1771.2.7.3 150 202.00 21.00 2,260.00 220.00 138,000.00 12,000.00 428.00 36.00 214.00 17.00 1,470.00 120.00 4.14 0.83 
92C1771.2.8.3 100 192.00 17.00 2,220.00 200.00 140,000.00 11,000.00 423.00 31.00 213.00 17.00 1,490.00 120.00 3.49 0.65 
92C1771.2.10.3 50 197.00 18.00 2,250.00 180.00 141,000.00 11,000.00 431.00 32.00 216.00 16.00 1,490.00 110.00 3.30 0.75 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 











































92C1771.2.1.3 450 152.00 14.00 -- 0.07 0.15 0.09 0.28 0.08 0.50 0.14 0.00 0.05 -- 6.30 
92C1771.2.2.3 400 141.00 12.00 0.09 0.10 0.23 0.10 0.18 0.07 0.77 0.21 -- 0.04 -- 7.50 
92C1771.2.3.3 350 146.00 14.00 0.04 0.08 -- 0.05 0.11 0.06 0.10 0.06 -- 0.04 3.00 10.00 
92C1771.2.4.3 300 141.00 15.00 0.05 0.09 -- 0.03 0.10 0.05 0.07 0.05 0.01 0.05 -- 6.10 
92C1771.2.5.3 250 132.00 15.00 -- 0.07 0.19 0.11 0.19 0.07 0.22 0.11 0.02 0.05 -- 5.70 
92C1771.2.6.3 200 140.00 15.00 -- 0.06 0.05 0.06 0.19 0.07 0.08 0.05 0.04 0.05 6.00 11.00 
92C1771.2.7.3 150 135.00 15.00 -- 0.09 0.04 0.06 0.10 0.06 -- 0.00 -- 0.04 8.70 9.90 
92C1771.2.8.3 100 136.80 9.70 -- 0.08 0.04 0.07 0.21 0.08 0.09 0.06 0.01 0.05 3.80 8.30 
92C1771.2.10.3 50 142.00 14.00 0.08 0.09 0.02 0.06 0.13 0.05 0.08 0.05 0.02 0.05 6.80 8.30 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 











































92C1771.2.1.3 450 0.01 0.02 -- 0.07 -- 0.42 0.05 0.04 0.02 0.02 -- 0.00 -- 0.00 
92C1771.2.2.3 400 -- 0.02 0.08 0.08 1.25 0.76 0.07 0.05 0.10 0.05 0.02 0.02 0.12 0.10 
92C1771.2.3.3 350 -- 0.02 0.07 0.08 0.24 0.55 -- 0.04 0.03 0.02 0.02 0.02 -- 0.00 
92C1771.2.4.3 300 0.02 0.03 -- 0.07 -- 0.34 0.04 0.06 0.02 0.02 -- 0.00 -- 0.00 
92C1771.2.5.3 250 0.02 0.02 0.03 0.10 0.74 0.76 0.03 0.04 0.03 0.02 0.02 0.02 0.17 0.12 
92C1771.2.6.3 200 0.01 0.02 0.04 0.09 0.09 0.58 -- 0.02 0.03 0.02 -- 0.00 0.10 0.10 
92C1771.2.7.3 150 -- 0.02 0.01 0.12 0.33 0.55 -- 0.02 0.01 0.01 0.01 0.01 0.20 0.16 
92C1771.2.8.3 100 -- 0.02 -- 0.09 0.08 0.47 0.02 0.04 0.01 0.02 -- 0.00 -- 0.00 
92C1771.2.10.3 50 0.00 0.02 -- 0.10 0.08 0.55 0.01 0.04 0.02 0.02 0.03 0.02 -- 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 











































92C1771.2.1.3 450 -- 0.00 -- 0.04 0.12 0.12 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.2.3 400 -- 0.00 -- 0.03 0.15 0.13 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.3.3 350 0.20 0.14 -- 0.04 0.06 0.09 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.4.3 300 -- 0.00 -- 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.5.3 250 -- 0.00 -- 0.05 0.09 0.10 -- 0.00 -- 0.00 0.03 0.02 -- 0.00 
92C1771.2.6.3 200 0.08 0.10 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.7.3 150 0.11 0.11 -- 0.04 -- 0.00 0.01 0.01 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.8.3 100 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.10.3 50 0.06 0.08 0.01 0.04 -- 0.00 -- 0.00 0.04 0.05 -- 0.00 -- 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 












































92C1771.2.1.3 450 -- 0.00 -- 0.00 0.03 0.02 -- 0.00 0.03 0.02 -- 0.00 80.00 120.00 
92C1771.2.2.3 400 0.04 0.02 0.19 0.13 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 100.00 
92C1771.2.3.3 350 0.06 0.04 0.06 0.09 -- 0.00 -- 0.00 0.03 0.02 -- 0.00 70.00 110.00 
92C1771.2.4.3 300 -- 0.00 0.03 0.06 -- 0.00 -- 0.00 -- 0.00 -- 0.00 50.00 110.00 
92C1771.2.5.3 250 -- 0.00 -- 0.00 0.01 0.02 -- 0.00 0.02 0.02 -- 0.00 70.00 110.00 
92C1771.2.6.3 200 -- 0.00 0.03 0.06 -- 0.00 -- 0.00 0.05 0.03 -- 0.00 110.00 120.00 
92C1771.2.7.3 150 0.02 0.02 0.16 0.14 0.02 0.02 -- 0.00 0.03 0.02 -- 0.00 -- 130.00 
92C1771.2.8.3 100 -- 0.00 0.19 0.15 0.01 0.01 -- 0.00 0.03 0.02 -- 0.00 40.00 100.00 
92C1771.2.10.3 50 0.02 0.02 0.19 0.14 -- 0.00 -- 0.00 0.03 0.02 -- 0.00 40.00 130.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 


































































92C1771.2.1.3 450 0.01 0.07 0.08 0.08 0.05 0.05 0.00 0.00 -- 0.00 0.01 0.01 
92C1771.2.2.3 400 -- 0.05 0.07 0.08 0.11 0.06 0.00 0.00 0.01 0.01 0.01 0.01 
92C1771.2.3.3 350 -- 0.00 0.01 0.06 -- 0.02 -- 0.00 0.00 0.01 0.01 0.00 
92C1771.2.4.3 300 -- 0.00 -- 0.00 -- 0.03 0.00 0.00 0.00 0.00 0.00 0.00 
92C1771.2.5.3 250 -- 0.07 0.02 0.06 0.00 0.03 -- 0.00 -- 0.00 0.00 0.00 
92C1771.2.6.3 200 -- 0.06 -- 0.00 0.00 0.03 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.7.3 150 -- 0.06 0.05 0.08 0.03 0.04 -- 0.00 0.00 0.00 0.00 0.00 
92C1771.2.8.3 100 -- 0.05 -- 0.00 0.05 0.05 -- 0.00 0.00 0.01 0.01 0.00 
92C1771.2.10.3 50 -- 0.00 0.00 0.06 0.03 0.04 -- 0.00 -- 0.00 -- 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 











































92C1771.2.11.3 0 3.37 0.75 0.16 0.23 -- 2.60 42.00 17.00 409,000.00 35,000.00 431,000.00 40,000.00 162.00 20.00 
92C1771.2.12.3 50 3.92 0.85 -- 0.00 2.10 2.60 36.00 15.00 421,000.00 42,000.00 425,000.00 43,000.00 136.00 15.00 
92C1771.2.13.3 100 4.37 0.98 -- 0.00 1.30 2.60 38.00 15.00 397,000.00 36,000.00 410,000.00 38,000.00 633.00 63.00 
92C1771.2.14.3 150 3.13 0.65 0.50 0.39 3.00 2.80 55.00 13.00 396,000.00 36,000.00 417,000.00 39,000.00 131.00 13.00 
92C1771.2.15.3 200 3.14 0.66 0.46 0.39 3.00 2.40 41.00 13.00 390,000.00 32,000.00 396,000.00 36,000.00 820.00 160.00 
92C1771.2.16.3 250 3.00 0.66 -- 0.00 0.40 3.00 48.00 18.00 398,000.00 35,000.00 398,000.00 37,000.00 277.00 45.00 
92C1771.2.17.3 300 3.46 0.67 0.20 0.28 1.30 2.80 42.00 13.00 422,000.00 37,000.00 427,000.00 37,000.00 144.00 14.00 
92C1771.2.18.3 350 3.33 0.67 -- 0.00 1.10 2.60 48.00 15.00 417,000.00 34,000.00 438,000.00 39,000.00 144.00 13.00 
92C1771.2.19.3 400 3.64 0.79 -- 0.00 -- 2.00 41.00 13.00 405,000.00 38,000.00 434,000.00 45,000.00 144.00 14.00 
92C1771.2.20.3 450 3.65 0.70 0.23 0.33 0.50 2.00 29.00 14.00 398,000.00 38,000.00 412,000.00 39,000.00 165.00 18.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 












































92C1771.2.11.3 0 232,000.00 19,000.00 208.00 17.00 2,390.00 700.00 9.50 1.20 70.00 11.00 76.00 20.00 4.91 0.55 
92C1771.2.12.3 50 234,000.00 21,000.00 156.00 21.00 2,260.00 820.00 9.40 1.20 63.00 11.00 74.00 18.00 4.82 0.67 
92C1771.2.13.3 100 220,000.00 19,000.00 253.00 24.00 1,550.00 620.00 8.70 1.20 73.40 9.60 79.00 18.00 7.74 0.61 
92C1771.2.14.3 150 225,000.00 19,000.00 181.00 17.00 1,510.00 600.00 9.30 1.20 64.50 8.50 73.00 20.00 5.31 0.70 
92C1771.2.15.3 200 213,000.00 19,000.00 248.00 26.00 1,580.00 750.00 9.80 1.20 83.00 12.00 42.00 22.00 7.50 1.30 
92C1771.2.16.3 250 221,000.00 21,000.00 275.00 28.00 1,470.00 590.00 9.30 1.10 54.00 10.00 68.00 22.00 5.63 0.88 
92C1771.2.17.3 300 232,000.00 21,000.00 277.00 28.00 1,960.00 710.00 10.20 1.10 54.00 10.00 62.00 20.00 5.75 0.69 
92C1771.2.18.3 350 231,000.00 19,000.00 294.00 24.00 2,140.00 710.00 9.90 1.20 59.30 9.80 78.00 24.00 5.11 0.68 
92C1771.2.19.3 400 227,000.00 21,000.00 148.00 18.00 1,970.00 580.00 9.40 1.30 56.00 10.00 57.00 23.00 5.26 0.73 
92C1771.2.20.3 450 229,000.00 22,000.00 77.00 14.00 2,130.00 570.00 9.30 1.20 53.80 8.80 60.00 21.00 5.59 0.70 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 











































92C1771.2.11.3 0 199.00 17.00 2,300.00 180.00 148,000.00 11,000.00 433.00 31.00 214.00 15.00 1,500.00 110.00 8.70 1.90 
92C1771.2.12.3 50 198.00 20.00 2,330.00 220.00 150,000.00 13,000.00 444.00 37.00 222.00 19.00 1,520.00 120.00 5.10 1.20 
92C1771.2.13.3 100 198.00 19.00 2,280.00 220.00 146,000.00 13,000.00 425.00 36.00 210.00 19.00 1,470.00 120.00 99.60 9.10 
92C1771.2.14.3 150 201.00 17.00 2,280.00 210.00 146,000.00 12,000.00 440.00 34.00 216.00 17.00 1,550.00 120.00 3.74 0.83 
92C1771.2.15.3 200 192.00 18.00 2,160.00 200.00 137,000.00 12,000.00 410.00 33.00 206.00 18.00 1,440.00 120.00 81.00 18.00 
92C1771.2.16.3 250 203.00 18.00 2,250.00 210.00 136,000.00 11,000.00 421.00 39.00 206.00 16.00 1,480.00 110.00 30.30 4.80 
92C1771.2.17.3 300 223.00 18.00 2,310.00 190.00 145,000.00 11,000.00 455.00 30.00 218.00 16.00 1,630.00 110.00 3.95 0.76 
92C1771.2.18.3 350 223.00 19.00 2,310.00 200.00 146,000.00 11,000.00 452.00 33.00 216.00 16.00 1,630.00 120.00 4.70 1.10 
92C1771.2.19.3 400 212.00 21.00 2,260.00 220.00 142,000.00 12,000.00 453.00 35.00 214.00 17.00 1,600.00 120.00 3.82 0.71 
92C1771.2.20.3 450 196.00 18.00 2,290.00 200.00 146,000.00 13,000.00 454.00 36.00 213.00 16.00 1,570.00 110.00 3.82 0.76 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 










































92C1771.2.11.3 0 142.00 13.00 0.02 0.09 0.05 0.06 0.11 0.06 0.19 0.09 0.01 0.05 9.20 8.70 
92C1771.2.12.3 50 153.00 15.00 0.04 0.09 -- 0.04 0.09 0.05 0.05 0.05 0.01 0.05 11.80 8.50 
92C1771.2.13.3 100 138.00 14.00 0.12 0.09 1.20 0.27 0.43 0.12 0.70 0.19 0.01 0.05 0.50 4.90 
92C1771.2.14.3 150 142.00 12.00 0.01 0.08 0.02 0.05 0.08 0.05 0.03 0.04 0.00 0.04 2.80 5.40 
92C1771.2.15.3 200 134.00 14.00 0.03 0.07 1.35 0.33 0.53 0.14 1.28 0.34 -- 0.04 9.10 6.70 
92C1771.2.16.3 250 143.00 13.00 0.03 0.09 0.29 0.11 0.17 0.07 0.35 0.15 0.02 0.05 14.20 8.70 
92C1771.2.17.3 300 147.00 12.00 -- 0.06 0.06 0.06 0.14 0.07 0.11 0.06 0.02 0.05 6.90 6.30 
92C1771.2.18.3 350 144.00 15.00 -- 0.07 -- 0.05 0.15 0.06 0.10 0.06 -- 0.04 16.50 8.70 
92C1771.2.19.3 400 141.00 13.00 -- 0.08 -- 0.06 0.14 0.06 0.04 0.04 0.01 0.04 -- 4.40 
92C1771.2.20.3 450 151.00 14.00 -- 0.06 0.03 0.06 0.14 0.06 0.02 0.03 -- 0.03 2.60 5.20 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 










































92C1771.2.11.3 0 0.02 0.03 -- 0.11 0.10 0.53 -- 0.02 0.03 0.02 -- 0.00 -- 0.00 
92C1771.2.12.3 50 -- 0.02 -- 0.10 0.10 0.54 -- 0.03 0.03 0.02 -- 0.00 -- 0.00 
92C1771.2.13.3 100 0.02 0.03 -- 0.13 3.90 1.20 0.09 0.06 0.09 0.04 0.05 0.03 0.10 0.10 
92C1771.2.14.3 150 0.00 0.02 -- 0.11 -- 0.43 0.01 0.04 -- 0.00 0.02 0.02 -- 0.00 
92C1771.2.15.3 200 0.02 0.03 0.00 0.09 4.50 1.20 0.11 0.06 0.09 0.04 0.04 0.02 0.15 0.12 
92C1771.2.16.3 250 0.04 0.03 0.03 0.11 0.98 0.83 0.03 0.04 0.07 0.05 0.03 0.02 -- 0.00 
92C1771.2.17.3 300 0.00 0.02 -- 0.08 0.24 0.66 0.00 0.04 -- 0.00 -- 0.00 0.05 0.07 
92C1771.2.18.3 350 0.03 0.03 0.02 0.10 0.24 0.61 -- 0.02 -- 0.00 0.02 0.02 -- 0.00 
92C1771.2.19.3 400 -- 0.01 -- 0.07 0.30 0.63 0.02 0.04 0.01 0.02 -- 0.00 -- 0.00 
92C1771.2.20.3 450 0.00 0.02 -- 0.07 -- 0.52 0.02 0.04 0.03 0.02 -- 0.00 0.10 0.10 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 










































92C1771.2.11.3 0 0.19 0.14 -- 0.00 -- 0.00 0.01 0.02 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.12.3 50 -- 0.00 -- 0.04 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.13.3 100 0.17 0.13 0.02 0.03 -- 0.00 0.01 0.01 -- 0.00 -- 0.00 0.08 0.08 
92C1771.2.14.3 150 -- 0.00 0.05 0.04 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.15.3 200 -- 0.00 0.02 0.04 -- 0.00 -- 0.00 0.04 0.05 0.01 0.01 0.10 0.09 
92C1771.2.16.3 250 0.06 0.08 0.01 0.04 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.17.3 300 -- 0.00 -- 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.18.3 350 0.06 0.08 -- 0.04 0.09 0.10 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.19.3 400 -- 0.00 -- 0.02 -- 0.00 0.01 0.01 -- 0.00 -- 0.00 -- 0.00 
92C1771.2.20.3 450 -- 0.00 0.02 0.04 0.20 0.14 -- 0.00 0.03 0.05 -- 0.00 -- 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 











































92C1771.2.11.3 0 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.01 0.01 -- 0.00 -- 110.00 
92C1771.2.12.3 50 0.01 0.02 -- 0.00 0.01 0.02 0.03 0.04 -- 0.00 -- 0.00 10.00 130.00 
92C1771.2.13.3 100 0.03 0.02 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 130.00 
92C1771.2.14.3 150 -- 0.00 -- 0.00 0.03 0.02 -- 0.00 -- 0.00 -- 0.00 140.00 140.00 
92C1771.2.15.3 200 0.00 0.01 0.20 0.16 0.00 0.01 -- 0.00 -- 0.00 -- 0.00 -- 110.00 
92C1771.2.16.3 250 0.04 0.02 0.26 0.22 0.04 0.03 0.03 0.04 0.03 0.02 -- 0.00 20.00 110.00 
92C1771.2.17.3 300 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 0.01 0.02 -- 0.00 90.00 120.00 
92C1771.2.18.3 350 -- 0.00 -- 0.00 0.02 0.02 -- 0.00 -- 0.00 0.19 0.11 40.00 120.00 
92C1771.2.19.3 400 0.02 0.02 0.05 0.07 -- 0.00 0.02 0.03 0.01 0.02 -- 0.00 20.00 120.00 
92C1771.2.20.3 450 0.01 0.02 -- 0.00 -- 0.00 -- 0.00 0.01 0.02 -- 0.00 170.00 150.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 



































































92C1771.2.11.3 0 -- 0.05 0.02 0.06 0.02 0.04 -- 0.00 0.00 0.00 0.01 0.00 
92C1771.2.12.3 50 -- 0.00 0.01 0.05 -- 0.03 0.00 0.00 -- 0.00 0.00 0.00 
92C1771.2.13.3 100 0.26 0.14 0.03 0.06 0.21 0.07 -- 0.00 0.00 0.01 0.02 0.01 
92C1771.2.14.3 150 0.12 0.10 -- 0.00 0.01 0.03 0.00 0.00 0.00 0.01 0.00 0.00 
92C1771.2.15.3 200 0.22 0.14 0.25 0.16 0.25 0.09 0.00 0.00 0.00 0.01 0.03 0.01 
92C1771.2.16.3 250 0.09 0.07 0.07 0.10 0.06 0.05 0.00 0.00 0.00 0.01 0.00 0.00 
92C1771.2.17.3 300 -- 0.03 0.02 0.09 0.01 0.03 -- 0.00 -- 0.00 0.01 0.00 
92C1771.2.18.3 350 -- 0.05 -- 0.06 0.01 0.03 -- 0.00 -- 0.00 0.01 0.00 
92C1771.2.19.3 400 -- 0.00 -- 0.04 0.02 0.03 0.00 0.00 0.00 0.01 0.01 0.00 
92C1771.2.20.3 450 -- 0.03 -- 0.00 0.04 0.05 0.00 0.00 0.00 0.01 -- 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 
















































92C1772.3.1.3 350 3.60 1.10 0.19 0.58 7.70 8.50 240.00 340.00 299,000.00 30,000.00 293,000.00 21,000.00 202.00 11.00 
92C1772.3.2.3 300 2.07 0.89 0.15 0.64 3.80 3.50 40.00 300.00 336,000.00 31,000.00 318,000.00 35,000.00 209.00 11.00 
92C1772.3.3.3 250 1.57 0.87 0.05 0.69 2.50 3.00 280.00 340.00 316,000.00 24,000.00 313,000.00 29,000.00 218.00 12.00 
92C1772.3.4.3 200 1.22 0.88 0.39 0.76 3.20 2.30 120.00 340.00 316,000.00 23,000.00 340,000.00 28,000.00 234.00 15.00 
92C1772.3.5.3 150 1.75 0.78 0.05 0.57 0.40 1.90 110.00 400.00 338,000.00 31,000.00 350,000.00 27,000.00 235.00 15.00 
92C1772.3.6.3 100 1.74 0.81 -- 0.45 1.00 1.70 -- 340.00 342,000.00 31,000.00 355,000.00 32,000.00 239.00 14.00 
92C1772.3.7.3 50 1.93 0.75 0.30 0.56 0.80 1.60 -- 390.00 349,000.00 40,000.00 372,000.00 39,000.00 248.00 14.00 
92C1772.3.8.3 0 2.61 0.85 -- 0.01 -- 23.00 330.00 350.00 317,000.00 29,000.00 338,000.00 29,000.00 242.00 15.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 
















































92C1772.3.1.3 350 211,000.00 24,000.00 66.00 13.00 3,100.00 1,300.00 10.90 1.30 51.00 13.00 66.00 28.00 21.30 4.20 
92C1772.3.2.3 300 186,000.00 14,000.00 197.00 24.00 1,600.00 1,100.00 9.50 1.40 35.00 12.00 32.00 21.00 12.10 1.30 
92C1772.3.3.3 250 213,000.00 22,000.00 171.00 19.00 2,700.00 1,100.00 7.70 1.30 51.00 14.00 27.00 21.00 11.50 1.40 
92C1772.3.4.3 200 200,000.00 17,000.00 177.00 23.00 1,900.00 1,300.00 7.00 1.20 45.00 12.00 42.00 20.00 10.40 1.40 
92C1772.3.5.3 150 213,000.00 19,000.00 196.00 27.00 2,100.00 1,400.00 7.20 1.30 41.00 13.00 64.00 24.00 8.80 1.00 
92C1772.3.6.3 100 218,000.00 20,000.00 234.00 28.00 1,300.00 1,300.00 8.30 1.50 39.00 14.00 21.00 26.00 10.70 2.00 
92C1772.3.7.3 50 212,000.00 18,000.00 210.00 29.00 1,380.00 860.00 7.10 1.20 44.00 12.00 17.00 26.00 9.90 1.10 
92C1772.3.8.3 0 225,000.00 25,000.00 222.00 30.00 1,100.00 1,000.00 9.40 1.20 37.00 18.00 53.00 28.00 9.60 1.30 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 















































92C1772.3.1.3 350 255.00 22.00 2,700.00 330.00 130,000.00 10,000.00 480.00 36.00 156.00 11.00 1,680.00 150.00 3.48 0.92 
92C1772.3.2.3 300 232.00 20.00 1,580.00 120.00 107,400.00 7,300.00 499.00 37.00 181.00 22.00 1,960.00 170.00 3.80 1.10 
92C1772.3.3.3 250 213.00 21.00 1,484.00 91.00 99,780.00 6,100.00 502.00 40.00 174.00 14.00 1,950.00 150.00 4.00 1.10 
92C1772.3.4.3 200 211.00 17.00 1,550.00 160.00 104,900.00 8,300.00 458.00 39.00 181.00 18.00 1,960.00 150.00 4.43 0.92 
92C1772.3.5.3 150 231.00 26.00 1,540.00 150.00 109,000.00 9,300.00 494.00 44.00 173.00 14.00 1,910.00 160.00 2.78 0.98 
92C1772.3.6.3 100 216.00 20.00 1,610.00 160.00 149,000.00 17,000.00 454.00 32.00 184.00 18.00 2,100.00 240.00 3.72 0.98 
92C1772.3.7.3 50 220.00 24.00 1,570.00 130.00 110,200.00 9,400.00 467.00 46.00 171.00 15.00 1,890.00 140.00 5.10 1.10 
92C1772.3.8.3 0 202.00 14.00 1,500.00 110.00 99,590.00 7,700.00 472.00 38.00 167.00 13.00 2,090.00 240.00 4.20 1.30 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 














































92C1772.3.1.3 350 140.00 13.00 -- 0.20 0.09 0.12 0.24 0.08 0.07 0.07 0.02 0.11 0.10 0.24 
92C1772.3.2.3 300 118.00 15.00 0.29 0.22 0.01 0.09 0.15 0.07 0.12 0.06 0.05 0.11 0.04 0.22 
92C1772.3.3.3 250 110.00 11.00 -- 0.21 0.09 0.09 0.21 0.07 0.13 0.08 -- 0.10 0.00 0.19 
92C1772.3.4.3 200 103.00 11.00 0.07 0.19 -- 0.08 0.14 0.06 0.06 0.05 -- 0.09 0.02 0.19 
92C1772.3.5.3 150 102.00 11.00 0.01 0.15 -- 0.07 0.05 0.03 0.08 0.06 -- 0.08 -- 0.16 
92C1772.3.6.3 100 98.60 9.70 0.03 0.16 -- 0.11 0.18 0.07 0.15 0.08 -- 0.08 0.33 0.28 
92C1772.3.7.3 50 99.00 12.00 0.02 0.15 0.12 0.10 0.21 0.08 0.17 0.09 0.02 0.10 0.05 0.19 
92C1772.3.8.3 0 89.70 9.60 0.00 0.16 0.02 0.09 0.15 0.07 0.07 0.05 -- 0.08 -- 0.15 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 














































92C1772.3.1.3 350 0.06 0.06 -- 0.07 0.09 0.35 0.06 0.04 -- 0.00 0.03 0.02 -- 0.00 
92C1772.3.2.3 300 0.03 0.06 0.03 0.08 0.17 0.41 -- 0.00 -- 0.00 -- 0.00 0.07 0.08 
92C1772.3.3.3 250 -- 0.06 0.03 0.09 -- 0.26 0.03 0.03 -- 0.00 0.02 0.02 0.08 0.09 
92C1772.3.4.3 200 0.01 0.06 0.09 0.09 0.50 0.52 0.03 0.02 -- 0.00 0.00 0.01 -- 0.00 
92C1772.3.5.3 150 0.03 0.06 -- 0.06 -- 0.28 0.03 0.02 -- 0.00 -- 0.00 -- 0.00 
92C1772.3.6.3 100 -- 0.05 -- 0.07 -- 0.33 0.05 0.03 -- 0.00 -- 0.00 -- 0.00 
92C1772.3.7.3 50 0.02 0.05 0.01 0.10 -- 0.34 0.06 0.03 -- 0.00 -- 0.00 0.05 0.07 
92C1772.3.8.3 0 0.08 0.07 -- 0.08 -- 0.35 0.04 0.03 -- 0.00 -- 0.00 -- 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 














































92C1772.3.1.3 350 -- 0.09 -- 0.00 -- 0.00 -- 0.00 0.13 0.09 -- 0.00 0.15 0.12 
92C1772.3.2.3 300 -- 0.08 -- 0.00 -- 0.00 0.02 0.02 -- 0.00 0.03 0.02 0.04 0.06 
92C1772.3.3.3 250 0.03 0.15 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1772.3.4.3 200 0.14 0.17 0.04 0.04 0.07 0.10 -- 0.00 -- 0.00 0.02 0.02 -- 0.00 
92C1772.3.5.3 150 0.01 0.13 -- 0.00 0.14 0.13 0.01 0.01 0.02 0.04 0.03 0.02 -- 0.00 
92C1772.3.6.3 100 -- 0.09 -- 0.00 0.36 0.21 0.02 0.02 -- 0.00 -- 0.00 0.10 0.09 
92C1772.3.7.3 50 -- 0.10 0.02 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
92C1772.3.8.3 0 -- 0.11 0.07 0.05 0.27 0.18 -- 0.00 -- 0.00 0.03 0.02 0.08 0.08 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 















































92C1772.3.1.3 350 0.04 0.05 -- 0.00 0.02 0.02 -- 0.00 0.03 0.05 0.12 0.08 -- 110.00 
92C1772.3.2.3 300 -- 0.04 -- 0.00 0.04 0.03 -- 0.00 0.08 0.06 0.10 0.08 -- 110.00 
92C1772.3.3.3 250 -- 0.03 -- 0.00 0.02 0.02 -- 0.00 -- 0.03 -- 0.00 30.00 120.00 
92C1772.3.4.3 200 0.02 0.04 -- 0.00 -- 0.00 -- 0.00 0.02 0.05 0.02 0.04 140.00 150.00 
92C1772.3.5.3 150 0.05 0.05 0.17 0.13 0.02 0.02 -- 0.00 0.03 0.05 0.10 0.08 -- 120.00 
92C1772.3.6.3 100 0.04 0.04 -- 0.00 0.03 0.02 -- 0.00 0.02 0.04 -- 0.00 -- 110.00 
92C1772.3.7.3 50 0.01 0.04 -- 0.00 0.02 0.02 -- 0.00 0.03 0.04 0.11 0.08 43.00 95.00 
92C1772.3.8.3 0 -- 0.03 -- 0.00 -- 0.00 -- 0.00 0.03 0.05 0.07 0.07 -- 120.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 



































































92C1772.3.1.3 350 0.06 0.06 0.07 0.06 0.01 0.03 0.00 0.01 0.01 0.01 -- 0.00 
92C1772.3.2.3 300 0.06 0.06 0.09 0.07 -- 0.03 -- 0.00 0.00 0.01 -- 0.00 
92C1772.3.3.3 250 0.13 0.08 0.05 0.06 -- 0.03 0.00 0.01 -- 0.01 0.00 0.01 
92C1772.3.4.3 200 0.13 0.08 0.06 0.07 -- 0.02 0.05 0.16 0.00 0.01 -- 0.00 
92C1772.3.5.3 150 0.04 0.05 0.07 0.07 -- 0.02 0.00 0.02 0.00 0.01 -- 0.00 
92C1772.3.6.3 100 0.07 0.07 0.08 0.08 0.00 0.03 0.00 0.01 -- 0.01 -- 0.00 
92C1772.3.7.3 50 0.09 0.08 0.05 0.07 0.00 0.04 -- 0.02 -- 0.01 -- 0.00 
92C1772.3.8.3 0 0.04 0.07 -- 0.06 0.04 0.05 -- 0.00 -- 0.00 0.00 0.01 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 
















































92C1772.3.9.3 50 1.97 0.83 0.54 0.56 -- 60.00 -- 370.00 356,000.00 35,000.00 348,000.00 32,000.00 230.00 15.00 
92C1772.3.10.3 100 1.89 0.71 0.44 0.61 -- 87.00 -- 320.00 343,000.00 35,000.00 336,000.00 30,000.00 231.00 13.00 
92C1772.3.11.3 150 1.63 0.76 -- 0.48 6.00 43.00 -- 340.00 355,000.00 33,000.00 316,000.00 22,000.00 207.00 11.00 
92C1772.3.12.3 200 1.31 0.73 -- 0.01 3.10 3.00 -- 330.00 361,000.00 37,000.00 352,000.00 32,000.00 224.00 13.00 
92C1772.3.13.3 250 1.67 0.76 -- 0.86 0.40 1.70 260.00 420.00 345,000.00 29,000.00 366,000.00 38,000.00 226.00 13.00 
92C1772.3.14.3 300 1.52 0.71 -- 0.85 2.40 1.00 -- 290.00 333,000.00 25,000.00 373,000.00 38,000.00 216.00 12.00 
92C1772.3.15.3 350 1.92 0.96 -- 0.01 0.62 0.94 -- 320.00 339,000.00 37,000.00 326,000.00 24,000.00 218.00 15.00 
92C1772.3.16.3 400 2.00 0.87 -- 1.20 2.70 7.00 360.00 370.00 322,000.00 27,000.00 329,000.00 25,000.00 203.00 12.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 
















































92C1772.3.9.3 50 209,000.00 21,000.00 179.00 27.00 1,900.00 1,100.00 6.87 0.98 51.00 13.00 36.00 29.00 7.70 1.10 
92C1772.3.10.3 100 194,000.00 13,000.00 141.00 22.00 2,300.00 1,100.00 7.40 1.20 42.00 13.00 46.00 25.00 7.24 0.81 
92C1772.3.11.3 150 198,000.00 16,000.00 95.00 23.00 2,100.00 1,100.00 7.40 1.30 50.00 13.00 65.00 29.00 6.49 0.98 
92C1772.3.12.3 200 204,000.00 16,000.00 107.00 20.00 1,500.00 1,100.00 8.00 1.30 31.00 12.00 70.00 27.00 6.47 0.80 
92C1772.3.13.3 250 197,000.00 10,000.00 95.00 19.00 1,900.00 1,100.00 7.00 1.30 36.00 15.00 25.00 24.00 9.10 1.20 
92C1772.3.14.3 300 206,000.00 16,000.00 88.00 18.00 1,380.00 950.00 7.90 1.30 38.00 12.00 34.00 23.00 9.70 1.10 
92C1772.3.15.3 350 204,000.00 17,000.00 96.00 18.00 2,400.00 1,300.00 8.50 1.20 39.00 15.00 30.00 28.00 12.00 1.90 
92C1772.3.16.3 400 188,000.00 12,000.00 79.00 16.00 1,800.00 1,200.00 10.00 1.60 37.00 13.00 38.00 26.00 14.30 2.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 















































92C1772.3.9.3 50 190.00 17.00 1,480.00 120.00 110,900.00 9,100.00 447.00 32.00 171.00 13.00 2,050.00 190.00 4.66 0.84 
92C1772.3.10.3 100 205.00 20.00 1,590.00 140.00 109,000.00 11,000.00 478.00 38.00 173.00 13.00 1,990.00 180.00 5.50 1.10 
92C1772.3.11.3 150 210.00 25.00 1,490.00 120.00 109,800.00 8,600.00 472.00 45.00 176.00 16.00 1,930.00 190.00 2.79 0.84 
92C1772.3.12.3 200 211.00 24.00 1,540.00 110.00 95,000.00 6,700.00 437.00 29.00 176.00 14.00 2,080.00 160.00 3.60 1.00 
92C1772.3.13.3 250 252.00 26.00 1,570.00 130.00 95,700.00 5,400.00 540.00 49.00 194.00 16.00 2,170.00 150.00 4.20 1.00 
92C1772.3.14.3 300 239.00 19.00 1,800.00 200.00 96,100.00 7,300.00 453.00 28.00 167.00 10.00 2,160.00 210.00 3.80 1.00 
92C1772.3.15.3 350 259.00 19.00 1,780.00 210.00 108,500.00 9,100.00 459.00 30.00 196.00 19.00 2,330.00 240.00 4.80 1.30 
92C1772.3.16.3 400 275.00 29.00 1,850.00 200.00 116,700.00 7,300.00 483.00 35.00 196.00 22.00 2,180.00 190.00 5.90 1.40 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 














































92C1772.3.9.3 50 89.00 10.00 -- 0.13 -- 0.10 0.09 0.05 0.09 0.06 0.04 0.10 0.03 0.23 
92C1772.3.10.3 100 95.00 12.00 -- 0.15 -- 0.08 0.13 0.05 0.09 0.06 -- 0.08 0.09 0.28 
92C1772.3.11.3 150 97.00 11.00 0.02 0.16 -- 0.11 0.21 0.08 0.02 0.03 0.14 0.11 0.01 0.25 
92C1772.3.12.3 200 86.00 10.00 0.03 0.17 0.11 0.11 0.14 0.07 0.39 0.42 0.05 0.10 0.19 0.30 
92C1772.3.13.3 250 95.80 9.60 0.12 0.19 0.09 0.11 0.09 0.06 0.04 0.04 -- 0.10 0.00 0.27 
92C1772.3.14.3 300 105.00 14.00 0.03 0.18 -- 0.08 0.14 0.06 0.11 0.09 0.05 0.11 -- 0.36 
92C1772.3.15.3 350 98.00 10.00 -- 0.16 0.02 0.11 0.11 0.05 0.05 0.05 0.09 0.11 -- 0.38 
92C1772.3.16.3 400 116.00 13.00 0.06 0.14 -- 0.10 0.16 0.06 0.12 0.07 0.00 0.10 0.60 1.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 














































92C1772.3.9.3 50 0.02 0.06 -- 0.07 -- 0.27 -- 0.00 0.03 0.02 0.01 0.01 -- 0.00 
92C1772.3.10.3 100 0.04 0.06 0.03 0.10 0.32 0.44 0.04 0.03 0.01 0.01 -- 0.00 0.03 0.05 
92C1772.3.11.3 150 0.09 0.07 0.05 0.09 0.14 0.42 -- 0.00 -- 0.00 0.03 0.02 -- 0.00 
92C1772.3.12.3 200 0.01 0.07 0.02 0.08 0.19 0.43 0.04 0.03 0.03 0.02 0.02 0.02 -- 0.00 
92C1772.3.13.3 250 0.04 0.06 0.01 0.08 0.23 0.44 0.02 0.02 0.02 0.02 0.03 0.02 -- 0.00 
92C1772.3.14.3 300 0.06 0.07 -- 0.08 0.16 0.45 0.03 0.02 -- 0.00 0.01 0.01 -- 0.00 
92C1772.3.15.3 350 -- 0.05 0.06 0.10 -- 0.36 0.04 0.03 0.01 0.01 0.00 0.01 -- 0.00 
92C1772.3.16.3 400 -- 0.07 -- 0.08 0.11 0.41 0.06 0.03 -- 0.00 0.03 0.02 -- 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 














































92C1772.3.9.3 50 -- 0.00 -- 0.00 0.20 0.16 -- 0.00 0.04 0.06 -- 0.00 -- 0.00 
92C1772.3.10.3 100 -- 0.00 -- 0.00 -- 0.00 0.02 0.02 0.06 0.07 -- 0.00 0.13 0.10 
92C1772.3.11.3 150 0.01 0.12 -- 0.00 0.20 0.15 0.02 0.02 -- 0.00 0.02 0.02 0.02 0.05 
92C1772.3.12.3 200 -- 0.11 -- 0.00 0.22 0.16 0.01 0.01 0.04 0.06 -- 0.00 -- 0.00 
92C1772.3.13.3 250 -- 0.13 0.01 0.02 0.09 0.11 -- 0.00 0.04 0.06 -- 0.00 -- 0.00 
92C1772.3.14.3 300 -- 0.09 0.01 0.02 0.09 0.11 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 
92C1772.3.15.3 350 0.04 0.14 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.01 0.01 -- 0.00 
92C1772.3.16.3 400 -- 0.09 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 















































92C1772.3.9.3 50 -- 0.04 -- 0.00 0.01 0.01 -- 0.00 0.02 0.04 -- 0.00 -- 100.00 
92C1772.3.10.3 100 0.02 0.05 -- 0.00 0.01 0.01 0.07 0.07 0.01 0.04 -- 0.00 170.00 120.00 
92C1772.3.11.3 150 0.04 0.05 -- 0.00 -- 0.00 -- 0.00 0.02 0.05 0.04 0.05 50.00 130.00 
92C1772.3.12.3 200 0.01 0.04 -- 0.00 -- 0.00 -- 0.00 0.02 0.04 -- 0.00 -- 95.00 
92C1772.3.13.3 250 -- 0.03 -- 0.00 0.03 0.02 -- 0.00 0.03 0.05 0.04 0.06 60.00 120.00 
92C1772.3.14.3 300 -- 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.04 0.14 0.10 40.00 120.00 
92C1772.3.15.3 350 0.06 0.06 -- 0.00 0.03 0.02 -- 0.00 0.04 0.05 0.12 0.09 80.00 140.00 
92C1772.3.16.3 400 0.01 0.04 0.07 0.09 0.03 0.03 -- 0.00 -- 0.02 -- 0.00 0.00 120.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 



































































92C1772.3.9.3 50 0.01 0.06 -- 0.07 0.01 0.04 -- 0.00 0.00 0.01 0.00 0.01 
92C1772.3.10.3 100 -- 0.06 -- 0.06 0.03 0.05 -- 0.00 0.00 0.01 -- 0.00 
92C1772.3.11.3 150 0.06 0.08 -- 0.07 -- 0.03 0.00 0.01 -- 0.00 0.01 0.01 
92C1772.3.12.3 200 0.03 0.07 -- 0.07 0.02 0.04 -- 0.01 -- 0.00 0.00 0.01 
92C1772.3.13.3 250 -- 0.00 -- 0.07 0.02 0.04 0.00 0.01 0.00 0.01 0.00 0.01 
92C1772.3.14.3 300 -- 0.06 0.01 0.07 0.05 0.05 0.02 0.16 -- 0.00 0.01 0.01 
92C1772.3.15.3 350 0.00 0.07 0.00 0.07 0.06 0.06 0.00 0.01 0.00 0.01 0.01 0.01 
92C1772.3.16.3 400 0.01 0.07 0.02 0.07 0.01 0.04 -- 0.00 0.00 0.01 0.01 0.01 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 





































93C1779.1.1.3 300 5.28 0.95 -- 0.00 2.69 0.80 -- 230.00 348,000.00 30,000.00 362,000.00 34,000.00 496.00 45.00 
93C1779.1.2.3 250 3.46 0.68 -- 0.00 2.47 0.92 -- 240.00 405,000.00 39,000.00 405,000.00 34,000.00 413.00 52.00 
93C1779.1.3.3 200 2.50 0.87 -- 0.00 2.15 0.95 -- 280.00 393,000.00 38,000.00 379,000.00 35,000.00 336.00 38.00 
93C1779.1.4.3 150 1.77 0.60 -- 0.00 4.50 1.30 110.00 240.00 393,000.00 28,000.00 423,000.00 39,000.00 399.00 19.00 
93C1779.1.5.3 100 1.61 0.72 -- 0.00 3.20 1.50 80.00 260.00 379,000.00 35,000.00 386,000.00 37,000.00 257.00 34.00 
93C1779.1.6.3 50 1.56 0.68 -- 0.00 4.10 1.50 -- 270.00 376,000.00 33,000.00 372,000.00 33,000.00 244.00 25.00 
93C1779.1.7.3 0 2.03 0.66 -- 0.00 5.50 1.70 -- 220.00 344,000.00 21,000.00 351,000.00 26,000.00 269.00 20.00 
93C1779.1.8.3 50 2.16 0.70 -- 0.00 6.00 1.60 180.00 320.00 411,000.00 39,000.00 403,000.00 43,000.00 298.00 39.00 
93C1779.1.9.3 100 1.12 0.65 -- 0.00 4.10 1.50 -- 280.00 408,000.00 42,000.00 415,000.00 39,000.00 393.00 25.00 
93C1779.1.10.3 150 1.81 0.67 0.24 0.34 4.60 1.40 140.00 260.00 368,000.00 29,000.00 379,000.00 24,000.00 770.00 120.00 
93C1779.1.11.3 200 2.49 0.74 0.24 0.33 3.50 1.40 120.00 240.00 388,000.00 28,000.00 383,000.00 27,000.00 401.00 77.00 
93C1779.1.12.3 250 3.40 0.80 -- 0.00 4.40 1.70 340.00 230.00 389,000.00 32,000.00 409,000.00 35,000.00 287.00 37.00 
93C1779.1.13.3 300 3.69 0.81 -- 0.00 3.40 1.70 130.00 280.00 379,000.00 32,000.00 388,000.00 36,000.00 316.00 25.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 








































93C1779.1.1.3 300 224,000.00 18,000.00 107.00 15.00 2,440.00 880.00 11.00 1.40 50.00 11.00 46.00 13.00 8.93 0.80 
93C1779.1.2.3 250 235,000.00 20,000.00 109.00 15.00 2,140.00 740.00 8.00 1.00 34.40 9.50 35.00 12.00 8.10 0.97 
93C1779.1.3.3 200 228,000.00 20,000.00 101.00 18.00 1,400.00 690.00 7.75 0.79 39.40 9.80 39.00 13.00 7.44 0.77 
93C1779.1.4.3 150 224,000.00 16,000.00 47.00 15.00 2,300.00 820.00 7.70 1.30 25.50 9.50 48.00 12.00 8.63 0.87 
93C1779.1.5.3 100 223,000.00 21,000.00 24.00 15.00 1,910.00 710.00 7.20 1.10 30.00 11.00 30.00 14.00 6.40 0.74 
93C1779.1.6.3 50 218,000.00 19,000.00 34.00 14.00 2,010.00 790.00 6.58 0.78 30.00 11.00 38.00 13.00 6.52 0.62 
93C1779.1.7.3 0 193,000.00 12,000.00 30.00 15.00 3,150.00 810.00 7.00 1.00 42.90 9.00 32.00 14.00 5.80 0.70 
93C1779.1.8.3 50 237,000.00 22,000.00 68.00 15.00 2,210.00 800.00 6.90 1.10 32.70 9.80 43.00 11.00 7.41 0.84 
93C1779.1.9.3 100 231,000.00 20,000.00 86.00 17.00 2,910.00 790.00 8.80 1.20 36.40 9.80 41.00 12.00 8.96 0.75 
93C1779.1.10.3 150 223,000.00 18,000.00 75.00 16.00 2,630.00 940.00 8.30 1.20 32.00 12.00 38.00 16.00 10.60 1.40 
93C1779.1.11.3 200 225,000.00 19,000.00 51.00 14.00 2,270.00 760.00 7.90 1.20 32.00 8.70 25.00 12.00 8.80 1.20 
93C1779.1.12.3 250 234,000.00 22,000.00 64.00 16.00 2,020.00 760.00 8.30 1.10 37.00 11.00 40.00 13.00 8.23 0.98 
93C1779.1.13.3 300 227,000.00 20,000.00 61.00 15.00 2,820.00 810.00 9.10 1.30 58.00 12.00 35.00 14.00 7.95 0.93 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 







































93C1779.1.1.3 300 308.00 26.00 2,310.00 150.00 137,600.00 8,200.00 580.00 41.00 199.00 16.00 2,270.00 190.00 25.70 3.10 
93C1779.1.2.3 250 274.00 26.00 1,820.00 150.00 117,300.00 9,900.00 628.00 50.00 205.00 19.00 2,440.00 160.00 14.70 2.70 
93C1779.1.3.3 200 265.00 24.00 1,710.00 140.00 113,100.00 9,600.00 610.00 48.00 187.00 15.00 2,540.00 200.00 6.80 1.50 
93C1779.1.4.3 150 243.00 18.00 1,790.00 160.00 116,800.00 9,200.00 640.00 50.00 193.00 13.00 2,560.00 190.00 14.30 1.60 
93C1779.1.5.3 100 227.00 22.00 1,610.00 140.00 110,500.00 9,100.00 597.00 44.00 182.00 16.00 2,540.00 200.00 4.90 1.30 
93C1779.1.6.3 50 215.00 17.00 1,630.00 130.00 104,500.00 8,700.00 566.00 42.00 183.00 14.00 2,340.00 170.00 4.50 1.10 
93C1779.1.7.3 0 217.00 16.00 1,461.00 98.00 99,400.00 6,400.00 527.00 27.00 166.20 9.40 2,190.00 110.00 3.70 1.10 
93C1779.1.8.3 50 276.00 28.00 1,710.00 160.00 119,000.00 10,000.00 615.00 51.00 201.00 18.00 2,590.00 210.00 4.49 0.99 
93C1779.1.9.3 100 276.00 23.00 1,710.00 150.00 115,000.00 10,000.00 621.00 51.00 188.00 15.00 2,500.00 200.00 13.60 2.30 
93C1779.1.10.3 150 258.00 20.00 1,670.00 140.00 124,000.00 14,000.00 590.00 51.00 189.00 15.00 2,450.00 170.00 37.00 6.10 
93C1779.1.11.3 200 273.00 23.00 1,660.00 160.00 111,800.00 9,300.00 582.00 41.00 190.00 14.00 2,510.00 190.00 12.00 2.80 
93C1779.1.12.3 250 284.00 31.00 1,730.00 160.00 115,000.00 10,000.00 646.00 55.00 186.00 17.00 2,570.00 210.00 7.50 1.20 
93C1779.1.13.3 300 266.00 29.00 1,840.00 170.00 122,000.00 10,000.00 578.00 47.00 181.00 16.00 2,430.00 190.00 11.00 1.20 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 






































93C1779.1.1.3 300 177.00 14.00 0.00 0.12 0.15 0.08 0.38 0.10 0.59 0.18 -- 0.08 0.40 0.33 
93C1779.1.2.3 250 118.00 11.00 0.11 0.13 0.14 0.09 0.36 0.09 0.22 0.08 0.07 0.09 -- 0.41 
93C1779.1.3.3 200 108.00 12.00 0.04 0.11 0.13 0.08 0.20 0.06 0.18 0.09 0.02 0.10 0.08 0.25 
93C1779.1.4.3 150 105.00 11.00 0.03 0.12 0.21 0.09 0.21 0.07 0.22 0.10 -- 0.08 0.16 0.12 
93C1779.1.5.3 100 105.00 11.00 -- 0.11 -- 0.06 0.14 0.06 0.17 0.09 -- 0.09 0.01 0.16 
93C1779.1.6.3 50 92.30 9.40 0.03 0.13 0.08 0.09 0.10 0.05 0.10 0.07 -- 0.10 -- 0.17 
93C1779.1.7.3 0 83.60 8.50 0.03 0.15 -- 0.05 0.15 0.07 0.12 0.07 0.02 0.11 0.06 0.13 
93C1779.1.8.3 50 106.00 12.00 -- 0.11 -- 0.05 0.21 0.07 0.08 0.06 -- 0.08 -- 0.16 
93C1779.1.9.3 100 111.00 13.00 0.00 0.13 0.04 0.07 0.21 0.07 0.06 0.05 -- 0.10 0.03 0.13 
93C1779.1.10.3 150 104.00 12.00 0.10 0.15 0.55 0.17 0.36 0.09 0.40 0.14 -- 0.09 0.20 0.00 
93C1779.1.11.3 200 103.00 12.00 0.02 0.15 0.12 0.09 0.20 0.07 0.21 0.11 -- 0.10 0.00 0.14 
93C1779.1.12.3 250 112.00 9.70 -- 0.11 0.00 0.06 0.11 0.05 0.00 0.00 0.01 0.09 -- 0.37 
93C1779.1.13.3 300 134.00 13.00 -- 0.12 0.08 0.07 0.21 0.08 0.14 0.07 -- 0.10 -- 0.33 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 






































93C1779.1.1.3 300 0.05 0.03 0.01 0.09 0.40 0.39 0.07 0.04 0.09 0.04 0.04 0.02 -- 0.00 
93C1779.1.2.3 250 -- 0.02 -- 0.08 0.46 0.42 0.05 0.03 0.02 0.02 -- 0.00 -- 0.00 
93C1779.1.3.3 200 -- 0.03 -- 0.07 -- 0.24 0.04 0.03 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.4.3 150 0.02 0.04 -- 0.08 0.80 0.37 0.05 0.03 0.05 0.03 -- 0.00 -- 0.00 
93C1779.1.5.3 100 0.00 0.03 -- 0.06 -- 0.24 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.6.3 50 -- 0.03 0.02 0.08 0.13 0.35 0.02 0.02 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.7.3 0 -- 0.04 0.00 0.08 0.21 0.28 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.8.3 50 0.01 0.04 -- 0.07 0.43 0.40 0.03 0.02 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.9.3 100 0.01 0.04 -- 0.09 0.21 0.33 0.03 0.03 0.02 0.02 -- 0.00 -- 0.00 
93C1779.1.10.3 150 0.03 0.04 0.01 0.07 1.73 0.69 0.09 0.05 0.06 0.04 -- 0.00 -- 0.00 
93C1779.1.11.3 200 -- 0.02 -- 0.07 0.24 0.40 0.05 0.03 0.03 0.02 -- 0.00 -- 0.00 
93C1779.1.12.3 250 0.04 0.04 -- 0.07 -- 0.29 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.13.3 300 0.03 0.04 0.06 0.07 -- 0.24 0.03 0.03 0.04 0.03 -- 0.00 -- 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 






































93C1779.1.1.3 300 0.09 0.10 -- 0.00 -- 0.00 -- 0.00 0.06 0.06 -- 0.00 -- 0.00 
93C1779.1.2.3 250 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.3.3 200 -- 0.00 -- 0.00 0.22 0.16 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.4.3 150 -- 0.00 -- 0.00 0.10 0.11 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.5.3 100 -- 0.00 -- 0.00 0.13 0.13 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.6.3 50 -- 0.00 -- 0.00 0.00 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.7.3 0 -- 0.00 0.03 0.03 0.00 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.8.3 50 0.26 0.17 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.9.3 100 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.02 0.05 
93C1779.1.10.3 150 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.11.3 200 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.12.3 250 0.13 0.13 0.07 0.05 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.13.3 300 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 0.01 0.02 -- 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 







































93C1779.1.1.3 300 0.03 0.03 -- 0.00 0.04 0.03 -- 0.00 -- 0.03 -- 0.00 70.00 110.00 
93C1779.1.2.3 250 0.01 0.03 -- 0.00 0.02 0.02 -- 0.00 -- 0.03 -- 0.00 50.00 110.00 
93C1779.1.3.3 200 0.02 0.03 -- 0.00 0.02 0.02 -- 0.00 -- 0.04 -- 0.00 -- 100.00 
93C1779.1.4.3 150 0.02 0.03 -- 0.00 -- 0.00 -- 0.00 0.02 0.04 -- 0.00 62.00 99.00 
93C1779.1.5.3 100 0.04 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.03 -- 0.00 69.00 93.00 
93C1779.1.6.3 50 0.02 0.03 -- 0.00 0.01 0.01 -- 0.00 -- 0.03 -- 0.00 4.00 88.00 
93C1779.1.7.3 0 0.01 0.03 -- 0.00 -- 0.00 -- 0.00 0.05 0.04 -- 0.00 18.00 91.00 
93C1779.1.8.3 50 0.00 0.03 -- 0.00 0.03 0.03 -- 0.00 0.04 0.04 -- 0.00 -- 97.00 
93C1779.1.9.3 100 0.02 0.03 -- 0.00 -- 0.00 -- 0.00 -- 0.03 -- 0.00 11.00 95.00 
93C1779.1.10.3 150 0.01 0.03 -- 0.00 0.02 0.02 -- 0.00 -- 0.03 -- 0.00 7.00 92.00 
93C1779.1.11.3 200 0.04 0.04 -- 0.00 -- 0.00 -- 0.00 -- 0.03 -- 0.00 2.00 85.00 
93C1779.1.12.3 250 -- 0.02 -- 0.00 -- 0.00 0.00 0.00 -- 0.04 -- 0.00 20.00 110.00 
93C1779.1.13.3 300 0.01 0.03 -- 0.00 -- 0.00 0.00 0.00 -- 0.03 -- 0.00 44.00 97.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 



































































93C1779.1.1.3 300 0.05 0.05 0.07 0.07 0.14 0.07 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.2.3 250 0.03 0.04 0.03 0.05 0.03 0.03 -- 0.00 0.01 0.01 0.00 0.00 
93C1779.1.3.3 200 0.04 0.05 -- 0.00 0.06 0.04 0.00 0.00 -- 0.00 0.00 0.00 
93C1779.1.4.3 150 0.06 0.05 0.05 0.06 0.07 0.04 -- 0.00 0.01 0.01 -- 0.00 
93C1779.1.5.3 100 0.03 0.04 -- 0.00 -- 0.00 0.00 0.00 0.01 0.01 -- 0.00 
93C1779.1.6.3 50 -- 0.00 -- 0.00 0.02 0.03 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.7.3 0 -- 0.00 -- 0.00 0.05 0.04 0.00 0.00 -- 0.00 -- 0.00 
93C1779.1.8.3 50 -- 0.00 0.02 0.04 0.02 0.03 -- 0.00 -- 0.00 -- 0.00 
93C1779.1.9.3 100 -- 0.00 0.04 0.05 0.04 0.04 0.00 0.00 0.01 0.01 -- 0.00 
93C1779.1.10.3 150 -- 0.00 0.11 0.09 0.16 0.08 0.00 0.00 -- 0.00 0.00 0.00 
93C1779.1.11.3 200 0.04 0.05 -- 0.00 0.08 0.05 0.00 0.00 -- 0.00 0.01 0.01 
93C1779.1.12.3 250 -- 0.00 0.11 0.09 -- 0.00 0.00 0.00 -- 0.00 0.00 0.00 
93C1779.1.13.3 300 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 -- 0.00 
Table B2. In situ elemental data from Castle Point orthopyroxene of focus from this study continued. Data points are identified by their date of collection. 
Previous naming scheme. Crystal within the sample. Ablation point. Run number.  
 
